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OCIENCE  may  be  compafe4  to  a  highly  £nifhed  piJrf 
of  building,  all  the  parts  of  wfiich  b?ing  difpofed  in 
the  moft  exaft  fymmietr^,  they  muff  zStSX  our  prcccp- 
tion,  and  gratify  6iir  mternal  fehfatbn  With  a  more 
exquifite  pleafure,  than  if  viewed  in  i  f<?parate  ftate : 
For,  in  fuch  a  ftate,  to  all  but  the  learndd^  they  would 
appear  brokdh  and  unconne£led  materials  c^  A  mighty 
iirufture,  whicli  the  mind,  waiitrng  power  to  conceive* 
could  enjoy  ilo.fatisfa6tidn  in  tlie  coAtenrtpJation  of  ftich 
a  train  of  imperfeflt  and  confufed  ideas.  But,  wh^  thus 
Exhibited  in  theit  true  proportion,  it  will  be  eafy,  tfren 
^  for  the  youngeft  fchplar,  to  gain  a  peffeflt  notiofii  of 
^  each ;  aind,  as  he  advances,  a  gradual  comprehenfion  of 
"^  \^t  beauty  r(jfultinj  from  their  connexioft,  and  how 
^  fhey  mutually  atfliil  and  brnamenf  each  other. 

4  When  we  cdnfider  the  utility  of  ArUJtnietit,  on  Whfcb 
^  fcience  alteoft  all  Others  do  abfolutely  depeftd,  w«  need 
not  be  furprifed  that  fd  many  efforts  have  b^en  made 
io  bring  it  to  the  utmoft  degree  of  peffe£tion,  fihce  the 
real  value  bf  its  ufe,  certainly  merits  411  the  ftudy  aad 
pains  tliat  can  be  beftowed  upon  it. 

'  It  nfiuft  bfe  x>Wned,  tfcat  the  progrefs  of  mathematical 
fciendes  is  but  flow,  owing  to  the  difficulty  of  the  feve- 
fal  branches  that  come  under  confideratjo'n  /  but  then, 
it  b  fure  and  certain:  The  acquifion  here  gained  is  real 
knowledge,  for  this  reafon,  it  is  the  work  of  ages  to 
bf  ing  even  a  fihgle  branch  to  perfefition ;  therefore^  if  is 
no  wonder  if  the  ancients  have,  in  many  clfes,  made 
life  of  found-albout  methods  to  encompafs  their  ends, 
sind  given  us  long  and  tedious  demonftratioris,  laying 
down  many  propofltions,  either  of  no  ufe,  or  too  fimpic 
and  trifling  t6  bo  tak^n  jioticeof  j  whence  moft  of  their 
h  iiiventiojafi! 


N 


vi  PtiEfA6tr 

inveritibnS'mAV'^be'v^tobnftrate*  ftKHtcf,  propounded 
emf,^  aiifofed-  'iri  ^  Ijettfer  method!,  -bftd  kaugkt^  in  21 

mo'f-e'aJrnipeiidioils  Wayl'-  ..<>;»,,. 

tK^^atqtiHUion  ctf  ihy  ^dJence-  is  eafy  as  its  ri^nh^ll 
a^rtiiti  :  Firft,  the  (fifpofition  of  m  \vorW,  fo  tfiat  ^the 
riities  njay  be  clear  and  diftinft ;  -fefcdri^ly,  -  tWilluf&r^ 
tioti  of  there  .rutesfj'TiIyi  a  fufficierift  ntiiftbw  ofJ  pityfrfer 
and  ufeful  examples*;  and,  *»  the.  gteat  diffitfulty^in 
this  fcience  is  acquiring  the  knowledge  of  dating  and 
folviri^'  queftions,  1  haVe  giv6n  ^  great  variety  of  thefe 
i\i  all  the  different  p*ts  of  this  Tr^^tif(*,  in  the-moft 
pfStul^r^  dfiftiti^;  i  and  plain  inanhet  1  poffibiy  wald, 
l^tlvVhd^r^nfvver^ak  fainengthj^  arid  e^xpJidt  dit^£tiansi 
where  the  leaft  difficulty  feemed  to  occur*      .    ^  ^-^ 

iFiie  JfeVei^al  rWe^i  follciiv  ^Tri  thefirrih  ordBr^-&^)f^ci. 
to^^ifi  4h6  *iMe  of  cbiitents :  tlSui,  Patt  II  Bi>diir. 
c6ntkinV^1^e^^^(^r^pT^iniafyT(fl^$^ri^  '^^'  Addttidn,vSubw 

4!l^^i«9^^(xfertyityg  :^d-a^fd&M?n^,^^'a/itW  tfa^Ltabte 
of  money,  Vrei^S5^6i^fei[feS,^&di^^4^^^  loafrifer 

flwuld  be  well  acquainted  with  before  he  proceeds  to 
-the  ufe  "of^titoTe  iiiialiti \jOqipouhd  hiiiftt^       -.o/T 

In'  Bg^  W;** tite  rules  fdtoW  Jrf^^th^ofame  (^rdcri&i 

whkh  they  are  generally  taught  infchools;  but  they 

%re  aH^l^^e^fef  fudh  %J  m$annet'a«^^0(4wi\rb  K^^ticf^oS  no 


i  .  K^¥fe^fecbrtdand  traatiofi^voigadr 

"gftd^d^iitiatftaiViobs,^  tT4e  Wles^anft  (akawn^legoafrdllaid 

^d'b^v^fl'^lh'^^h  ai^d"^  frit^Ugfenti^^inamiwrrpr^asbtoiile 

M^dt^^6i^  by  the'  m^dn'^ft  Gapaoitksit^'Hfe  ftaMr^^t 

^.t*eat%iq^  GfeGtofet^y,  rMet^ttxvtkimiii  GaiogSi^piiliaBd 

Surveying,  and  the  Spe,§i6e  Grav'il^ioflMcififtsyDfeRriiYin 

/  ,        whicfr* 


wM^  I  have  givfln  ^e?f,itWf^^a^cJSj^fefol,.  >:^|«I»g 
all  thejicaire  I  piolTi^y, .^could, ^  |n^e.;tKe9i,pIi|in;§^fl. 
eafy  to  be  underfiood:  and  that.th,^  Jejqrher,^faj(g^tjflpt 
be  at  a  lofs  in  the  firft  rudiments  of  Geometry,  &c.  t 
baveftgweB;  Jsifn  ih9  dr^jijgfi^  of,,,^«r)r,  9p?,r,atiQn  op  a 
l4i^e'^«)ppefTpl^cfe)}aof^erj)tb«thf,fpay,thfi..n^ 
cfwajwadiend  .<he?Y^Fa^leJTis,  ftsviflg  eyiqry  ,vf^ere  j)\iif- 
fe&ik  oi»M/tcd;  the  fpcQulative  paj^,  .^r  ;^hio|[s  .^t^f  t.i'r;^' 


tticMet  Q);bcgihnefs,.?-n^  woul4  pTPy!e  it\vn%?g'fl}o 

aitfeerl.tfe».  ar^  ?way  to  jajprove  tlje  rj^nji,    ,_,,„„  '/,■;,' 
As    to  .  tjipfc  ..parts  .wbich.  .^rpjjt    ojt :  .Cpri9np|qgyf 

ajl!ih«  oAj'e  poffifbie,  (Yfithin  tbe  cQi^psffspf  fycbAji^iitej^ 
tiQtf)i:to;  jnalfift:  ihepa... plain,  and  f ^fi^,  j|ixdef,{tfl9<^ i|?y 
youngbeginqej:s>.jcJ  ,   ,     /•  .•■,••;,),(;;;)  fi,.  „  :„;(  .ji,,-,.. 


A  ;;^nd:in.  order  IftrJ^afefi  this,BppH  gi.f[H(e5fu^j^p9^1e, 
J  hbvsf jadfl^/grftij?<  jcqurfe  of,  $opJf-l^ef p^ng,  ,b^ ,fiM|^ 
(ehtcy,;ii»»tb, ti  dif^ription  pf ,tbe ,tW9^s,  ,a^  4J^$^9i»^,|?j: 
ufinggtb^*TnSp9P0dly.  Bopk-H§?IWg.  %  ^  Wbi^jppirjr, 

of )  A^quiJtencesi  BiUft^^f .  E^jqcbaQge,,^^^  ,'" 

Thefe  aW;iilihC:firf)je^,Qf:th€,ehf^jpg  .ifj^;^^^^ 
ferioufly  purfued  by  a  thoughtful  mind,  the  reader  may 
attaimto  aioompi^teat  kuPVyrledg e  in  thefi^ul^Cu^iact?. 

'.    ;'r    Ju(l  ;r.iiKr,'I  )•  .,;    }:l     ;■  .      :  ,,!         >,,         ,    ;,.-,     ;,.     ,, 

alrefd)!!,  ^a&  tji^femiyqu  arc  f>ri\y.  ^oing ,  ihe  i  iame 
thing  pver  ^^}D(kr^hnUi  ^here  ^p^  jbpakj^  :pUiWid?.€d 
with  the  fame  defign,  is  acknowledged,  but  tliat  I 
li^fi7tiizri*i.m)  thftJteqe^  ft^p^  with  tjjiejr  .autljiprfi^  I 
linkft -ibeg  Iic^e ;t0  fleny^j^lfor-  the  <?hi$f  j^afi^n  i^^t,']^' 
d»iot^m^itinffmtcAh\^[Tj^Uif&  vRas>  .b^.o^uJPnTerjTrjfey 

MBsl  an:^r^cleJJ  h^>^^  tbeatdv fi/lgr^aij  m wyi j:o^plgjift;9f> 
iveic4evuibfir#Ali0fernfeJvie§,        ...i'.  v^**     .^  •.:.;  ir/^/r,. 

b:j  .  As       . 


yifi  PREFACE; 

As  to  the  work  itfelf,'  it  is  Itid  down  upon  the  bcft 
foundation  l\oulcI  prodnre  from  the  mdft  celebrateti 
authors ;  and  the  rules  are  built  upon  the  bcft  principles 
now  taught  and  praftifed  by  the  moft  eminent  mafters 
of  our  private  and  ptHMic' academies  in  this  kingdom, 
.every  difficulty  being'  explained  in  the  moft  cbncife 
ipgthftd,  and  the  whole  performance  made  perfeftly 
eafv  to  be  und^inood;  io  that,  by  the  belp.of'.'this 
Treatifc,  any  young  man,  of  a  to]trtible'':f  pachy/m^ 
in'^a  fliort  time  make  himfelf  maftar  of  the  thoft'^dimT 
<;ult  parts  here  laid  down.  -  :  ,  ' 

TTip  inftriiSiohof  youth  in  fchools  and  acpdcinies  h 

j:ertainty  th'enl'oft' expeditious  riicthodof  forming  the' 

minds  of  young  perfoni,'  and-oP- brfngiug^tfiem  ac-r 

lat  kind  of  learning,  which  their  ini 

nid  degree  of  li'-'  icems  t»  requiro ; 

fiat  afe-Meft  wifhaffluetitferturfesj-aDd'' 

'e  of  prudent  ■pilfSWts  ^ittid  ^[.liirdiacs,. 

^yd'"6f  the  affiftanee  o<  thi*  irreitilH 

uniefs  it  be  to  refrefti  their  ifnembr^^s  with' wJiafe  Any  ■ 

have  formerly  been  taught,  or  to  look  into  fuch  fubjefts 

as  are  quite  foreign  to  the  int^tVtion  of  thofe  femina- 

ries  of  Jearning^   but  there  are  a  great  many  adult 

perfons,  sSrf'^roVl'n  i4p  yoalh,  who  ttirough  the  nac^ 

rowWf^>6*f^ein  xircuti^ftances,  or  the  neglcft  of  their 

frieft^fe,«,%r§^{;?ed,.t9  endcayout  to  improve  their  loft 

lime  as  well  as  ih'ey  can. 

ncUYAT  ■  V^ '      " 

To  fuch  .as  thefe  the  following  Trcalife  will  be  of 
great  fervice  j  for  the  variety  of  the  fubjcdts  hefcTTKTtcd 
of,  inuft  needs  gain  the  attention  of  all  who  ha\-'e'¥hf 
ieaft'^lHeiiKatiba-tafiudy  arts  and  ftienees.  ■    '     '" 

Perhaps  foine  of  our  moft  eminent  teacheri  may  fiiy, 
.by  infcrtiiig  the  operationsat  length,  f  l]ave  encouraged 
dull  and  \z7.y  i)oys,  b/  this  means,  to'  copy  but  their 
anfwers,  in  order  ta  «eL-c:ve  their  teachers ;  b'Jt  fuch 

kinj 


kind  of  piracy  B|i»!>,*j(«(^.t!5^^t,^.v5P(ine  the 
work  ofiithe-  qsaftioDf  a|!5Sf<^S,.i9  ffF-S^VRift '™, 

fcvciBi ru^s.-'  ,1 ,,., ,;(. ,  „■■_  ,■ .,,.  ;;',;„:, :    v,, . j^ ;^„^„ 

'-rn  !:■■  .:i'    ..  it   -t  -rft  -,r;  h  , 

Butj[iii»ifcie.moti»!B!6!ri.ii»iiert  , 

puifdjliForJIhe  infttluftjoft  and,  Ueqe 
fo'Ifiiepft^ie^iy.-rtmjjfHSiflL.wad'er.fT 

doirfqflht^lsaepitf^oe^hi^, perform:  ^ 

tv^  rf^9ifjPpprot?atioq,>jI,^Ihall  ni 
fa-iirtelflebouBiii^iV^ifl.i.buSreJ^ic  ^ 

thing  for  the  fervice  and  good  oi*  wi^  coiintry.,   "   ' " 

I  hsipcjiny  i:efeders:will  ex<;uf^  a^  d^fc.fls,  and  conj^ 

what  «/Qr».thc/!ffi»yocta6.W9'))'JV"j!ff '??■■, ^'^'''W 
«ciikbii;(j(ltaj«^,»,ja?ticl!taF  f^fo^i;^^  „  -'..     '  ,,;"  '"    ; ' 


*•!)  djjfl-j    v-;..,,-'   "„[.;■'  . 

lTliip»  aolhiog.rurtjier-to  a^,  by 

-"fiDQM-fiDth8nl«S.irt*3trfBlJ,-rth^ff2Q|chtTen 

apjndbiliqi  S»i  iein(i«))jipgerix;pLli2V' 

tbeioferf  till*  fe>^„awi/aYi))in;!iffl 


cidubilMfcu:lifliwd.«8fl»tW»j::i  r-i-Wbt"  o)'  sj'r  'zVli.M 
;»id,»  rfi,„  „tni  ;l,.r,l  „,  T...  ,,rfp.„-,  r„-,d  vh-m,',/.  i  ,,( 
s(-m  lo.ll  -"crp^.iart,  oirr,:,,:,! ',..;, p  ,„  ,. 
-  i)^-  vnr.m  icy,-  B  bir  a,  K,  j^d  ,  j„™.„  ,  ,  „ 
.'.11  -.,1:  rrf  ooirfj  o.'!  V      !flH* 'ig 'f/fMi^We   ,r  , 

'""  '"■■"  ■-■"■"""'.  S,',yi,'if .i  .Wi«)-;'»JlA£'&«»«. 

.,,,,._  '    W." TAYLOR, 

' '■■  y  .';  i  "  .  ■:j:^Tj>  i,:;v_ 

1  '.I'l  Hi  ..:     :,:  .;;  ft:j,„  ,t  ; 
:  .'■  Jft.0I5ii  i(*?*§t[Pf>i;...| 


.V-v" 


jfjl  ! 


Ill  vsin  «-,rrjirjt  tnonri,;;,  flrtij  i-ji-  V,  '.i.c;i  pqiiiln-1 

^JlRlHf),!!;,   /^fid  I  ,dlg-l'..i  1     ,-;(,It!j;:;.ii.  '.if;  ,    Vr-.'^fl  v 
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.  i,lU' 


-.     ). 


r-»- 


Mk 


Si- 
Jtor 
.2  it- 


Exchange  with  France'    :;!."'  p3-' 
;■'   '  Spain        - '       >* 

■■ ■ ■  Italy    .-  ^         r 

' ' — ^  Pftrt;"g^i  \- 

Hftlland,^andcrs  and 

Germany  -  ,^ -,    ,^^^ 
Venice 


31 

37 

39 
44 

44 

52. 

57 
67 

«5 

89 
,  9A 

•"97 
tii 

»14 
,Ji6 
ibid 
ibid 

117. 
11^ 

■t  36- 

>J9 
142 

i43 

ibid 
151 


£xeh»iise  with  Amv^  wdtbc  W«ft-» 

indies       -        r        15J 
Comparifon  of  Weights  andMeafurcs  156 


PoAtion,  fingle 

-y  double      ■• 
Progreffion,  arithemetical 

■  I  .   ^  . geometrical 

Permuution 


VULGAR  FRAgTlONS 

Redu^ion        r        -        - 
Addition        ..7       -        t, 
Sabtr;i£^ion   .t- ■  1..*     ,  t 
Multiplication 
DIvifion         .:-r^  '  ■-.- 
Rule  of  Three  Diw^ 

-— . — —r- Inverfc 

-  .  m  ,      ■■Double. 

Qut^ftiuns        -  -      r  ^ 


"!0 


. -         ^        /53' 

~l»o\;ind  and  Paj/iw , " W 
uflia        -     .  ^  i., ,      .  1 154-, 
Ireland     -      V 


ihf 


c 


a 


PART  III. 

BBS 


7 


T. 


'-> 


«5T 
»5? 

170 

.?7f 


17« 

.177 
184 

185 
187 
190 

>9J 


/ir" 


194 

iibid 

it  19$ 

196 

197 

2Q2 


DECIMAL  FRACTIONS 

Notation       •   -         -      .  - 1 

Addition  -         -        - 

.  SabtraftiQrt      •        -   r    - 

Multiplication  -        -        f 
.  Djviiion  -        - »       - 

R^*fI»£lion        -      .  - 

E«ti»6tion  of  the  . Square- Root  *1,.  jwaio 

Its  Ujfr.  y.-  u     '        r   i     -  ;  'o-jjj    213 
'  KiiTadion  of  the  Cube  Root     -fvi  •:')223 

Its  Ufe     -        -  — ..-   '.    -*•        -        227 

Rule  of  Three,  fingle  ^^/^«.        •        23^ 
^ — «~  (iakikk-^-r.       -         a?2 

Fj^Mgwrtiip,  finglc      -         -HVx-'vlC'^H 


•<wM'^  ■■< .double    - 


Simp^;:I»)?F^ft 
Annuities,  Penfions,  ^c.  1 
Prefpnt  worth  of  annuities 
.  Annuity  .t^j)j|^, 

•DlfcO^t,  .     ;.7  ,    - 

Compoqii^d  I^^toveft  - 

Tables  <  •  _   --^j    .  <  7 

Quellions 

Concerning  Divifors 

Dii^jifcimals,  or  Crof:^  Mi^JtipliCrtiion  28^ 


.237 
;247 

-  .     234 

-     ^V;  378 
^       ^   279 


''-     Jwi^J^pi  H"i 


(:ONTSWTS^ 


XI 


(juefV 


ions 


Page. 
'283 


PART  IV. 


'/J.  •  t:  ■■ 


GEOMETRY 
Definitions       -        -        -. 
ProbJcms  -        -        - 

Meofuration  of  Superfkei 
*  *  Solids       - 

Biickjayers  Work    -    ,     - 
Mafon's  ditto 

Carpenters  5rfa^J*ia*ft  ditio 
SIata-8  ditfb      -        .    :•  ^* 
Phifte'rm'ditA '       *  '     -'- 
Painters  ditto    -        •«  - 
Glaziers  ditto  "        •^ 

Paviours  ditto        s'«-     -.-^' 
Vaulted  and  arched  HtMtfs 
Queftions        .        .       \i 
GAUGING   -  <-v     -:3L 
To  find  divifors  Mdgattgi  points  for 

.  cirelcs  .  *-- -.-^  i -^u  -  ibid 
To  find  factors  fof  ciitfles'  '  ^^-  J 45 
To  find  factors  for  fquares  -  U>id 
To  find  gauge  points  for  fquares  •  ibid 
A  table  of  fadVors>  diviforsf  and<|[aUge  ' 


285 
286 
287 
292 
^09 
3Si 

334 
335 
33^ 
337 
338 

339 
ii»id 
340 
3^ 
3^44 


l^ints 
To'''fthd  the  areas  of  fujperfices    - 
To^find  the  content  of  folids '  '=  :.'- 
Cati  gauging  -        •^ -~-^ 

UUa^ing  ofcaflts    -  .  .   *i  —  - 
Malt  gauging    •      -       —      - 
To  money  charges  - 
To  find  any  factor   -        -        - 
A  table  of  faftorc  for  fa^icg 
SURVEYING        -         y      .- 
A  new  table  of  fquare  meafure 
Specific  gravity        "         ""         "  . 

Atablc  of  the  fpecific  gravity  of  bodies  40a 
A  table  to  find  the  quantity  and  weight 

^  water  in  a  cylindrical  pipe  ■  j    .409 

A  table  for  pump-makers  -^u  '•.  410' 

TiciWcightfii^thc  atnnrfpherei  -1  :  -414 

Thexaufe-of  the  ebbing  aud  flowing  ■ 

ofrthefea     •        •      ••     f-        ibid 


34« 

ibid' 

353 
3^ 
374 

%7C 

379 
388 

389 

39« 
ibid 

401 


K  %. 


PART  V. 


J*J^"  — JMB^E..    - 


CHRONOLOGY    -        -       .-.  -    414 
RilJes  for  finding  the  corrcfpomtiTlg'    * 

y eai  s  of  the  J  uliun  period ;  wiih'thte    '  ' , 
years  of  the  woild,  and  ^ars  biforie  '    ' 
arid  fincc  the  bfrfhf^f  ChVift'      •  ^  Ibid 
A  tJible  of  lemarkableaeias  aUd  events  4>^ 
Tablfes  for  finding  the  dommical  letter  ' 
attd  day  of  the  moiitH-'li^  '^5600 
years,  before  and  after  the  birth  df  ' 
eiuift         -        --       r-       .-''   '4t8?_ 
To, find  whether  any  ^if^tt'^ydter*  be 
Wipf-ycar    *•'    f^-  ■   .  ^      •  4'';'''4yj 


Page. 

A  table  to  reduce  the  Julian  ro  the 
Oie^oriifl  year    -  ^^    -  .      -        4^2 

To  find  what  day  of  the  week  any 
proppfed  day  of  the  month  vili  fiiU 

ibid 

■n 

4<4 


on 


To  find  the  folar  cycle      -        - 
To*fin<l  the  lunar  cycle     -        • 
To  find  the  R'omafi  in'diaioii    - 
Td  find  the  epa£t  till  the  year  1900 
To  find  the  moon's  age  and  foutliiiTg  415 
To  find  the  time  of  high  water  at  any 
place  -        -       -       -        4i€ 


ibid 


PART  VI. 


ASTRONOMY,  or  a  brief  dcfcription 

.of  the  folar  fyAem^  comets,  fixed 
ftars,  &c.  Stc,  '.  .  4  42$ 
Of  the  caufes  and  tithei  of  eclipfes^  497 
The  Copcraicair,  Of  iblar^ftem  "  431 
A  brief  defcriptton  of  the  (olar  fjftem  ibid 
Satelites  or  Moons  ^        >        433 

Of  Comets     •        -         .         -        ^^^ 
Of  the  Fixed  Stars  -        -        -        4^ 


PART  VIL 


a5!5i5^ 


GEOGRAPHY  ^  -^ 
Gtiographlctt^^c^tions  •* 
A  table  of  tbe^CIi*iat€s  - 
Ajdcfcripttonof  the  globes 
Tht  ufe  of  the  terreftrial  globt 
The  ufe  of  the  celeftial  globe 


437 
4^9 
44t 
443 
444 
451 
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PART  VIII. 


ALGEBRA 

Addition 

Subtra^ion    •        m 
Multiplication  . 
Qivifion  -        — 

Involution 
Syolatioft 
Fra^ions        - 
Suri;]^      •*        •• 
Sinyple  Equations     • 
Queftions 

Quadratic  Equations. 
(JtA^ftiofts       • 

grasses 


r?  v» 


•-^^l 


•  457 
45  s 
46Z 

463 

466 

V468 

471 
•   474 

4*^ 
4«5 

-^9 


PART  IX. 


SO^-KEEPING 

4l)i<^-keeping,  by  fiijgle  entry 
Bbok-k^epiri^,  by  dou^)le, entry 
Po'rtas  of  acquittances,  iiilU  of 
" change,  &c.  &c.  -  '    ''I'"   "1 


491 

..    ibid 

—    5Qi 
ex- 

517 


Characters.  USED  in  this  sy^em.- 


Mathematical,  Aljgebkaicali  and  GsoMfTatCAt  SiqNs* 

•/  Ergo;  therefore; 

^  Plus,  or  more;  the  fign  cf  addition';  as,  i+4#  "  3*  added  to  4. 

—  Minus,  or  lefs ;  the  fign  of  fubtra^ion  j  as,  4 — 2,  is  2  from  4^ 

to    The  fign  cxprcffihg  the  difference  between  two  quantities,  wljcn  ii? 

is  not  known  which  is  the  greater  of  the  two. 
X    The  fign  of  multif  Hcatiort ;  as^  3  X  4y  is  3  multiplied  by  4«- 
, «    Is  Hkewife  a  note  of  multiplication,  and  fometimes  ufcd  for  X  • 
-7-  The  fign  of  divifion;  a-s^  9-7-3*  is  9  divided  by  3.    This  is.  fomeu- 

times  written  like  fl  fradion ;  thtrs,  |. 
^=z  The  figf)  of  equality  i  as  /7=r8,  is  </  equal  to  ^, 
I  I- 1  !•  The  fign  of  arithmetical  poportioa;  as  3  ^  6  w*  4  ^  S;  is^ 

3  to  6  fo  is  4  to  8; 
•H-  The  iigtl  of  geometrical  projwrtioh* 

cr  or  7  The  ^gn  of  majority  i  as  acrit  fignifies  a  is  greater  than  ^.• 
"13  or  i^  The  fign  of  minority  i  as  a-^i,  fignifies  a  is  lefs  than  i, 
V    The  fquare  root;  as,  ^  t6f  i<  the  fquare  root  of  i6. 

^   The  cube  root ;  as,  \/  8,*  is  the  ciJbc  root  of  8*    Thi«  cl^rafler 
ibmetimet  aftds  (everal  quantities,  4iftijigiiiihed  by  a  line  drawn 

over  them ;  thus,  ^  b-^d,  denotet  the  fquare  icot  of  the  fum  of 

b  and  d. 


I  +?i\^-  Signifies  that  the  ntrmber  denoted  by  «  is  to  be  added  to  1,  and 

the  fum  fquared,     |-f»l*  j  that  i-f-»M  to  be  riUfed  to  the  third 
power,  or  cubed,  >&c. 


^  (t  -  Parallel 
A    Triangle 
Z    Angle 
L.    Right  Anglei. 


J_  Perpendicular 

,  n  Square 

era  Redlanglc 

O  Circle 

Zodiacal  Sicks. 


s   £q^ian|a|ajr9   or 
Similar 

^    Equilateral 


Y"   Aries 
B    Taurus 
JI   Gemini 


t?  Saturn 
"V  Jupiter 


I.  <5 


£!aricef 
Si  Leo 
»J  Virgd 


£1  Libra^ 
TT^  Scorpio 
j   Sagitarius 


vf  Capricohitiir 

X  Aquarius 
H  Pitcet 


PtAKSTAkr  Signs. 


^  Mars 
9    V'enus 


9  Mercury 
©  Earth 


i§ 


Sua 
^looirt 


Aspects^ 


Q  New  Moon 

<f  Fiift  Quarter 

0  Full  Moon 

C  Laft  Qua};ccr 


A    Trigonus 
n   Quadril 
a|r    Sf xtile 

<i  '  GonjunftioR 


S  Oppofition, 
%\  Draeon'i  Ffen^ 
??  Dr:!gon»s  Ta»l 


SYSTEM 


!      Pra6licar  Arithmetic. 


PART  J. 

BOOK      I. 
-.,  D  E  F  I  N  I  T  I  O  N  S. 


A  J.ITHME'Kyi^is  ,^e.  itt  of    tomiaiting  by-  nu 
■l\  called  Vulgu  91  Common  Arithmetic,  when  ic  ti 


numbert;    it   u 
IE  tieau  of  whole 

Urttt  {s'^ij'tliiBg'CfnfiMed  none,  or  i,  uiil  is  1^  beginning  of 
nomber.?.?  w- .^.•.  w'i.'.^\  :■    -■  .■    -        -'        "    •   ■■ 

Number  is  a  multitude  of  units ;  by  this  every  thing  is  reckoned. 

A  whoje: Nam^^l  aipCBGiT't.nu^M't  inithoiirany  farts  annexed. 

A  mixed  ({ui^r  1^  a,  whole  numlKr,  S(i^  fome  part  jnnexed. 

AFriftionis  apart  orparta'of  auniV.  ,_  ,,. 

A  proper  FiaAion  is  lefs  tban  a-  unit,    .      ,  1 

Aa  inpfl^pt  FiafUcn  is  graa^r  flian  a  unit. ' 

An  aliquot  Y.aat  is  tbaf  whidi  is  contaVned  a  precife  number  of  timei 
in  another  . 

An  aliquant  I'ar't  is  fudi  as  it  contained  In  aJiother,  fome  number  of 
times,  with  fome  part  or  parts  over.  .       ,  ' 

A  prime  Number  U  that  wtidi  can  only  be  mcafured  by  a  niut. 

^uiBbi;U  a(%  ,&i|^  to  be  ivime  to  one  anolbery.  vhea  <Hily  a  unit  mea- 
fores  botHv    Thefdare aUiFCaliei co-primes. 

A  pe:{^  i^umbti  is  tt^t  which  is  equal  to  the  fum  of  all  its  aliquot 

Ifitnen,  or  whole  NumbetSf  afe  futh  aa  exfbefs  a  nqmber  or  multi- 
tude ofthiDgsj  whereof  each  is,  conlideicd  as  a  unit.     Thus  4  tons 
6  yards,  ziriniki,'  Ac.  latm'ofwhich  is  called   aii  integer,  or   wholo  ^ 
number.':  ■ :  ■■  f    '.  \i-  ■  ■ 

Ctmipoutid  Nomben  are  fuch  as  conftft  of  different  denominations, 
■t  tons,  hundreds,  quarters,  pounds,  ounces,  &c.  Thus  iz  T.  3  C. 
I  qr.  1  aft.  &c. 

Aridun^it:,  with  regard  to  art  and  fci^ce^  conGfts  botb-  in  theory 
and  praAice.  '' 

Theory  confiders  the  natui«  and'qUality  (^numbers,  and  dcmbnArates 
die  rcaf<»i  of  pia^cal  opcnCioiU) 

B  Tlw 


2  NUMERATION. 

The  pra^lice  is  that  which  Ihcws  the  method  of  working  by  numbers, 
and  confequently  becomes  the  moft  irfeful  and  expeditious  for  bufincft, 
and  has  five  principal  or  fundamental  rules  for  the  operation^  viz. 

I.  Numeration,  or  Notation;  2.  Addition  ;  3.  Subtradion;  4  Mul- 
tiplication j  and  5.  Divifion. 

•      SECT,        L 

^    NUMERATION. 

TEACHETH  to  read  or  cxprefs  the  true  value  of  any  number 
when  written  down,  •  and  confequently,  to  write  down  any  pro- 
pofed  number  according  to  its  true  value ;  and  this  confifteth  of  two 
parts. 

1.  The  true  order  of  placing  down  figures. 

2.  The  true  valuing  of  each  figure  in  its  place  ;  both  of  which  arc 
plainly  exhibited  in  the  following 

TABLE  9  Nine. 

9  8  Eighth 
,  .  9^7  Seven. 

9876  Six. 
98765  Five.  • 

^87654  Four* 
9876543  Three. 
^8765432  Two* 
^87654321  One. 
98765432^6  Cypher. 

8  4  S  e  2,  s,  I,  g.  S  s 


a-  '^  S 


5*  ?•  5  §- 


CA  S3  fZ     s     tn    • 


5g.§    s-i- 


• 


S    ft 

CO 


In  this  table  each  figure  from  the  place  of  units,  increafeth  in  a  tcn- 
lold  proportion  i  as  9  in  the  firil  place  is  nine ;  9  in  t^ie  fecond  place 
is  ninety  5  and  fo  of  the  reft. 

Thefe  ten  places  are  as  far  as  any  common  bufmefs  will  requjire  J 
but  when  large  numbers  are  expreffed  by  figures,  for  the  more  cafy 
reading  of  them,  divide,  or*rafher  diftinguifh  your  number  into  pe- 
riods, each  period  to  contain  fix  charafters  or  figures, '  called  grand 
periods  5  then  the  firft  period  to  the  right  hand  will  be  units,  the 
fecond  millions,  third  billions,  fourth  trillions,  fifth  quadrillions,  Jiixth 
quintillions,  feventh  fextillions,  eighth  feptillions,  ninth  o^Uions; 
tenth  nonillions,  eleventh  deci-niillions,  &:c«  As  for  inftance,  fuppofc 
I  would  number  this  train  of  figures,  viz. 

Scptill. 


NOTATION.  J 

Septal.    Sestai.  Qaint.   Qgadr.    Trill.   Billions.   Millions.    Units. 

.8  76  S  4  3  2  ■  1 

ii3+;6,ii4.iii.68iii3,4i  1681,1816+3,214168,218164,823812. 

EXAMPLES. 
Write  down  34167  in  words  at  length  ?  Anfwer,  Thirty-four  ihoa- 
fand,  one  hundred  and  fixty-feven. 

Write  down   790684218  in  words  at  length !  Anfwer,  Seven  hun. 
ired  ninety  millions,   fix  hundred  eighty-four  thoufand,   two  hundred 
and  eighteen. 
Ejtprefs  in  figures,  Hx  thoufand  and  fifty. five  ?  AnfWer  6055. 
Exprefs  in  figures,  nine  hundred  eighty-feven  millions,  fix  hundred 
and  fifty  thoufand  ?  Anfwer  987650000. 

Exprefs  in  figures,  feventeen  nuUions^  feventeen  thoufand>  feventeen 
iiundred  and  feventeen  ?  1 7000000 

»79P9 
1700 

iz 

17018717  Anfwer. 
Exprefs  in    figures,    forty-five    billions,    four  hundred,    forty-five 
dKxlfajid  and  four  millions,  fixty  thoufand,  fix  hundred  and  fifteen  i 
Anfwer  4544500406061;. 

NOTATION,  ij:  Roman  Numtrual  Letttrt. 
One,  five,  ten,  fifty,  hundred,  five  hundred,  thpnfand. 
I.      V.      X.     L.         C.  D.  M. 

When  a  leTs  numerical  letter  Hands  before  a  greater,  it  muft  be  taken 
from  it,  as  I  before  V  or  X,  and  X  before  L  or  C,  Ac.  thus : 
Four,     nine,     forty,     ninety.  Sec, 
IV.       IX.       XL.        XC. 
When  a  lefs  numerical  letter  ftandi  after  a  greater,  it  is  to  be  added 
to  it,  thus  : 

Six,       eleven,     fixty,     one  hundred  and  ten. 

VI.      XI,     ^x.  ex. 

A  line  drawn  over  any  number  lefs  than  a  thoufand,  fignifies  fo  many 
thoufands,  as  XL.  is  forty  thoufand;  C.  is  pne  hundred  thoufand; 
M.  is  one  million,  &c. 

Write  down  in  common  figures  the  following  numbers,  expreffed  in, 
numerical  letters,  viz. 

XI.    C.     DC-    DXL.     MC.    MDCCLXXXL    MC. 
Anf.     11.     100,  600,       540,       nop  '781,  iiooooo. 

own  in  numerical  letters  the  following  number,  expiefTed  in 

jures,  viz.  , 

19,         JO,       95,       loi,       1000,  1500,  60000. 

:iX.      L.    XCV.     CI.  M      MD.      Vl. 

own  in  numerical  letters  the  following  numbecs  expreflcd  in 

■ures,  viz.  1060000.    AnTwi  MMLX. 

S  2  II.  AODL. 


[43 
II.    ADDITION: 

TEACHETH  to  add  fundry  numbers  (o^dier^  into  onefmn,  called 
the  total. 

RUX^E.  I.  Place  all  the  numbers  of  a  like  name  foj  that  miits  may 
ftand  under  units^  tens  under  tens^  hundreds  under  hundreds^  &c. 

2.  Begin  at  the  units  place^'and  reckon  up  all  the  figures  in  diat 
place  from  the  bottom  to  the  top^  and  what  overplus  there  is  above 
even  tens,  fet  down,  carrying  one  for  every  ten  to  the  next  row,  and 
fo  on,  continuing  to  the  lail  row,  at  which  fee  down  the  total  amount* 

PROOF-  Begin  at  the  top  of  the  fum,  and  reckon  the  figures 
downwards,  in  the  fame  manner  as  you  added  them  upwards ;  and  if  the 
fum  comes  the  fame  as  before,  it  is  undoubtedly  fuppofed  to  be  right. 

EXAMPLES. 
Let  thefe  numbers  be  added  together : 

9482 

590 
307, 

85 


10464 


^o  add  up  thjs  fum,  begin  at  5,  fay  the  fum  of  g  and  7^  is   12,  and 
2  is  14 ;  fet  down  4  and  carry   i.     The  fum  of  i  and  8  is.  9,  and  9  , 
is  1 8,  and  8  is  26 ;  fet  down  6  and  carry  2.  .  Then  2  and  5  is  fj,  and 
5  is  10,  and  4  is  14;  fet  down  4  and  carry  i.     Laftly,  i  and  9  is  I0| 
which  being  the  laft,  fet  it  down. 

More  examples  for  pradlice. 


^ 126893 

12486 

368121 

*i304 

8I62I 

2IOI 

160 1  2 

2i85 

2Il8 

652 

5168 

21 

312 

»i8 

21 

ais 

604 

25 

68102 

21 

24 

3 

245 

s 

211572       15285       457^^9     ^S^SS 


6.8.9875  878761 

2101  2180 

^S  8iy 

42  43 

31254  124 

13 1 2  4210 

421  432 


2345^3 

2543 1 « 

41234 

32168 

312 

1214 

2 

21 

4286 

24798 

302 

314 

56 

^  45 

280755      312872       7*597^    886565 

<Mi^MVM«  ^mtmmmimmmm  wimmmmHtmm 


.1 
I 


A  Gentleman 


^^;«M  t»  ixircift  Addition  ofWhdt  Nwxhtru 

^tfi.  I.  AGcntlenwihadinhisnuriery  one  hmidred  million  of  oakt 
one  hundred  thoufand  afli,  and  one  hundred  fruit  tiees,andallbfixty -nine 
cim  trees ;  I  demand  how  many  trees  weiegrowing  in  the  nufery  i 

,         ^'Jl-  1.  A  perfon  was  bom  in 
Oak     loooooooo                          the  year  1 800,  when  will  he  (if  he 
Afli            looooo                          Jives)  be  6;  years  of  age? 
fi'ruit                100                          This  is  no  more  then  to    -     1800 
Ehn  69  Add 6j 

Anfiver  ioorooi£9  Trees  in  all,    AndwebaTctheyearrequircdiSfi^ 

%'A  3-  «H*-  4- 

man  was  bom  in  the  year  J  wai  bom  in  the  year  i7Ct| 

ord   iBoo,  in  what  year  when  Ihalll  bc49yearsc^ager 

;  60  yean  of  age  t  To     ■     1751 

'o    -     1800  Add    -      49 

M    ,      6q  "  ■ 

■  Anfwer   iSootheyetricq. 

jifwex   i860  


^.  A  draper  has  7  [neow  of  doth  m  mtdw. 
Yards 

21  >    Haw  lBaB)rf«nU«c^<iKinall( 
5^ 


containing  87' 
4S 


-36] 
^-47 


Apf>     270    Yvdf. 


6.  How  is  tltven  thoufand,  tlnitn  hiaini^  Uid  tltvn  let 
;figurctf     iZfii.  Anfwer. 


7.1ntfaerecondb()ok  of  Kings  Chap.  19th  we  read  tlut  aa 
Etroycd  m  Ae  camp  (rf  the  Aflyrians,  an  hundred,  andfmrjcart, 

titu/gtfd  i  l^w  wonU  you  (et  tbis  down  i     t  Sjooo.  Anfwer. 


[  «  I 

PARADOXICAL  OyESTIONSf. 

^9/Jt*  l#  If  from  fix  ye  take  nine  and  from  nine  ye  take  tcTt^ 
(Ye  wits,  no*w  the  myft^ry  explain) 
And  if  fifty  from  forty  be  taken  ;  there  then 
Shall  bejuft  balfa'doxen  remain • 


.      SOLUTION. 

Jffrom  ^jyiyou  take  nine  =  IX,  there  then  remains  S 
And  if  from  IX  you  take  ten  =  X,  there  remains  I 
And  if  from  Xhyou  take  fifty  =  L,  there  remains    X 


}= 


SIX* 


^ffi*  2»  four  things  IfaiVy  but  tvhat  they  tuere^ 

1  be^y  dear  ladies, you* II  declare  ; 
And  though  they  luere  but  four  exaS^ 
thirteen  they  fwere  full  as  compaSl ; 
J  cut  off  half y  and  then  could  find,  , 
Exu3ly  eight  nxiere  left  behind  : 
What  feems  moreftrangey  tho*  *very  fure, 
^befe  eight  remainingy  <were  butfour^ 

SOLUTION.     Di'vide  thirteen  by  line  that's firaif, 

The  half  is  evidently  eighth 


}  xm 


^  ^^.  3«  Three  ferfons  at  playy  in  a  ta^jem  ivere  featedy 

Where  none  other  play\dy  nor  any  one  betted  ; 
Yet  fortune  proved  kindyfor  each  gain'd  a  guinea. 
Who  tells  me  this  paradox,  I  hold  him  no  ninneym 

Anfwer .  Three  Muficians 

Find  how  many  Years  it  was  from  the  Creation  of  Adam  to  the  univer- 
fal  Deluge  in  the  Days  of  Noah,  called  Noah's  Flood ;  by  the  5  th  Chapter^ 
9iid6th  Verfe  of  the  7  th  Chapter  of  Genefis. 


When  Seth  was  bom  Adam  was 


Enos- 

Seth 

Cainan 

£nos 

Mahalaleel 

Cainan     ^ 

Jared 

Malialaleel 

Fjioch 

Jared 

Mathufelah 

Enoch 

T^amech 

Mathufelah 

Noah 

Lamech 

130  Yparsold% 
105 
90 

162 

187 

i8z 


And  when  the  Flood  happened  Noah  was    6qo 

Anfwer   i656Year&, 


t  1  ) 

III.    SUBTRACTION. 

TEACHETH  to  take  a  Icflcr  number  from  a  greater,  to  find  their 
dMerence  or  remaindier. 

RULE.  I.  Place  the  greater  number  uppermoft,  and  the  other  undet 
it,  fo  that  units  may  be  under  units,  tens,  under  tens,  &c.  and  draw  a 
line  under  them. 

2.  Begin  at  the  right  hand  or  place  of  units,  and  fubtraft  the  lower 
figure  from  the  upper,  and  fet  down  the  difference  underneath  ^hem ;  do 
die  fame  with  the  reft  of  the  figures. 

J.  Wheh  the  under  figure  exceeds  that  which  ftands  over  it,  you  muft 
borrow  ten,  and  add  it  to  the  upper  number,  from  which  fubtraA  the 
lower,  and  fet  down  the  remainder ;  carry  one  to  ble  added  to  the  next 
lower  figure^  and  fubtradl  the  fum  frorii  the  upper,  fetting  down  the 
remainder ;  and  fo  on  from  one  row  to  another. 

PROOF.  The  way  to  prove  fubtraAion  is  no  more  than,  to  the  leflcr 
number  add  the  remainder;  if  the  fum  be  like  the  greater,  the  work  is 
joght.     * 

EXAMPLE  I.    E.  2.       E.  3*  E.  4.  E.  5. 

From     94165     368419     86459      ^ught  9876    From  869426017 
Take      35641     126124    21821      Sold        1213     Take  2 1498 1764 

Rem.      58524    242295    64638      unfold    8663    Rem.  654444253 

m^^—^—'^m  mmm^^^^^^a^km  ^^^•-^_Maa«  ^^^-mmm^^  ^aa«_ar^_i^m-^^^B^ 

Proof     94165     368419     86459      Proof     9876   Proof  869426017 


ItM— ai»p>iWi 


To  work  example  firft,  fay,  i"  from  5  and  there  remains  4,  write 
down  {bur  in  the  place  of  units,  and  fay  4  from  6  and  there  remains  2, 
which  write  down  in  the  place  of  tens  ;  then  fay  6  from  i  I  cannot,  but 
10  that  I  borrow  added  to  i  is  11,  6  from  1 1  and  there  remains  5 ;  then 
t  that  I  borrowed  and  5  is  6,  6  from  4  I  cannot,  but  6  from  14,  and 
there  remains  8 ;  i  that  I  borrowed  and  3  is  4,  4  from  9  and  there  re. 
mains  5,  which  fet  down,  and  the  work  is  done.  But  as  thefe  things 
are  fo  eafy»  I  think  any  farther  explanation  of  the  reft  would  be  looked 
upon  as  prolixity  only. 

^eftions  to  exerctfe  Subtra^ton  of  Whole  Numbers. 

^efi.   I.  ^fft*  2» 

^he  age  of  a  lady  is  fifty  and  three  ^  Suppofe  a  perfon  was  b6rn  in  tlie 

What  yeaV  njoas  Jhe  born  tn^  pray  year  of  Our  Lord  feventeen  hundred 

tell  unto  me  f  and  forty-five,  how  old  is  he  this 

From         1800  prefcnt  year,  being  1 800  ? 

'    Take             53  From         1800 


Anfwer     1747 


Take         1745 


Anfwer         J^iy  Years. 


s 


SUBTRACtlON. 


In  the  year  of  our  Lord  g<y9, 
Tarquin  was  baniftied  from  Rome, 
Ibr  tne  ravtftitng  of  Lucrctia,  how 
many  years  is  it  fincc  to  this  prefcnt 
year,  being  1800? 


From 
Take 


1800 
508 


Aftiwer     I  ig2 


"V^hat  is  the  diiFercncc  betwixt 
twice  twenfy-five,  aAd  twice  fire 
and  twenty  ? 

This  is^  naratore  den  from  twice 
25=50,  fubtraft  twice  5=ro+2a 

Thtrt  25  f 


From  50 
Take  30 


20  the  difference* 


10 

2d 

50 


^efi.  5.  The  difference  between  two  numbers  is  36842,  the  gteatet 
is  864952^  what  is  the  bifer?      .864952 

3684a 


Anfwer    -    Sz^tto  the  leffer  number. 


^Ji.  61    Stfppofe  th&  prrfent  yeif  1800,  yott  #er^  14  yeaxf(^ip 
What  year  was  you  born  in  ?  1 800 


14 


Anfwer 


1786 


^efi.  7.  There  are  two  Number*,  t^6g|^at^r  is  loa^^idthe  Icffcr 
7  2)  what  is  their  difl^renqe  and'fui»  ? 

FiiH,     102  and     J02 

72  7« 


Anf.        30  diff. 


174  Aim 


^ffi.  8.  When  the  air  preffes  with  its  full  weight,  in  very  feir 
Weather,  it  may  be  demonftrated,  that  there  preffes  upon  a  human  Body 
about  33905  Pounds  of  that  fluid  matter ;  and  in  foul  Weather,  when  the- 
Air  is  moft  light,  but  30624  Pounds.  What  Difference  of  Weight  lie* 
on  fuch  a  Body,  in  the  two  greateft  Alterations  of  the  Weather  ? 

In  fair  Weather,         .         .         -         33905 
In  foul,         -         -         -         -  30624 

f 

Anfwer     328*1 


^M 


t    9    1 

IV.    MULTIPLICATIOK. 

TEACHETH  how  to  increafe  any  one  number  by  anothfcr,  (o  often 
as  there  are  units  in  that  number  by  which  t£e  one  is  increafed  | 
and  ferves  inftead  of  many  additions. 

There  are  three  principal  members  belonging  to  this  rule,  tiz» 

1.  The  multiplicand,  or  number  to  be  multiplied- 

2.  The  multiplier,  or  number  by  which  the  multiplicand  is  multi- 
plied. ■         ^ 

3.  The  produft,  or  number  produced  in  multiplying. 

Note.  For  the  teady  performance  of  this,  and  all  the  following  rules^ 
it  is  abfolutely  neceffary  the  following  table  (hould  be  got. by  heart. 

PROOF.  The  beft  way  to  prove  multiplication  is  by  divifion,  but 
as  the  learner  is  fuppofed  not  yet  to  know  that  rule,  he-  cannot  prove 
by  it  J  he  muft  therefore  make  the  multiplicand  the  multiplier  i  then 
if  the  produft  is  the  famt  as  the  other,  the  work  is  right. 

Note.  There  is  a  way  of  proving  multiplication  by  cafting  away  the 
nines,  which  is  ilioftly  taught  in  fchools,  and  is  very  expecStious,  but 
liable  to  error ;  but  for  the  exercife  and  improvement  of  the  learner,  £ 
fliall  Ihew  him  both  ways  in  its  proper  place* 

t  A  B  L  E* 


i 

2   3;   4   5   ^7   ^    9    10   II  -  12 

2 

4   6  1  g  1  10  12  14  16  1  18  1  20   22   24 1 

3 

6   9  12  1  15:  18  21  24  1  27  1  30  .33  1  36 

4 

.8  12  16  20  1  24  28  1  32  1  36  1  40   44   48 

5 

10  15  20  1  2^  30  35 '1  40  1  45  1  50   5:5   60 

6 

12  1  18  1  24  1  30  j  36  42  48  1  54  1  60  1  66   72 

7 

14  It  1  28  1  35  I  42  1  49- 1  56  1  63  1  70  1  77  1  84 

S\ 

16  24  f  32  (  40  (  48  1  5-6  1  64 

72  1  80   «8  I  96I 

9 

18  27  36     45  54  63  1  72 

81  (  90   99   108 J 

^0 

20.  30  40  1  50  60  I  70  80   90  100  no  120  1 

II 

22  33  144  55  1  <56  77  88   99  j  no  |  121  j  132  1 

it 

24  36     48  60  72  84  96  108  120  1  132  144 1 

CASE  I*  To  multiply  by  a  fiiigle  figure* 

RULE  I*  Place  the  multiplier  underneath  the  uftits  place  of  the  mul-  ' 
UpHcand. 

2.  Multiply  from  the  right  hand  to  the  leftj  thus ;  begin  with  the 
uhits  or  ioweft  figure  of  the  multiplier,  by  which  multiply  the  loweft 
figure  of  the  multiplicand,  and  fet  dbwn  the  Overplus,  above  the  tens; 
arid  cafry  the  tens  :  Then  multiply  the  fecdnd  figufe  of  the  muItipli-» 
candby  the  fame,  adding  to  many  units,  as  you  had  tens  to  cany; 
fet'down  the  overplus,  and  carry  the  tens  as  before."  Do  thus  imtil  you. 
come  to  the  lift  figure,  whofe  produ^  muft  be  fet  down  entire. 
"^       C  EX- 


!• 


MtJLTIPLICATION: 


.iXAMPLE  t.  MdtipUcand  6?74 

Multiplier  4 

< ^ 

Produft    2749^ 

.  To  work  this  example  you  miift  fiy^  4  times  4  is  16,  fct  iowi  6 
ttid  carry  one ;  theh  4  times  7  i^  sSy  ai^  i  that  I  carried  is  29;  fet 
dbwn  9  and  carry  2^  then  fay  4  times  S  is  3a;  and  2  that  I  carried  ijf 
34,  fet  down  4  and  carry  3  ;  laftly^  4  times  6  is  24^  arid  3  that  I  carried 
'iB  27,  which  fct  down,  and  the  produft  will  be  2749^,  as  by  the  work* 

To  prove  the  fbregoine  work  by  cafting  awav  the  nines, 
makea  erofs,  and  add  all  the  figures  of  the  multiplicand  toge. 
ther,  as  units,  thus  6+8-|-7+4=2  J*  throw  away  the  nines, 
and  fet  the  remainder  7  on  the  fide  of  the  crofs ;  do  the  fame 
with  the  multiplier  4,  but  as  there  are  no  nines  to  throw  away^  I  fet 
down  4  on  the  other  fide  of  the  crofs.  Do  the  like  with  the  produd, 
3-j^y*^4+9-|-6=:l8,  throw  away  the  nines,  and  there  remains  i  tobe 
fet  at  the  top  of  the  crofs,  Laftly,  multiply  the  figures  on  the  fides,  thus^ 
4  times  7  is  28,  throw  away  the  nines  arid  fet  the  remainder  i  at  tho 
bottom  of  the  crofs,  which  is  the  fame  as  the  top,  and  proves  the  work  to 

The  odier  vrxy  to  proye  multiplicauon  is,  by  making  the  maltipUcan£^ 
|he  multiplier. 

E.  3.1 
531245^4 

3r 


I 
7x4 

z 


E.  2. 
32142352 


2 


E.  4. 

E.5# 

21684218 

16841509 

4 

5 

64284704        15937365^2 

£»  6k 
68021^4 
6 


E.  7. 
3214568 

7 


40812744 


22501976 


.  86736872 

■     'III  *■  I— 

E.  8. 
3456102 

, i 

^76488 16 


8420754^ 

■  ^  ■    * 

£•  9* 
140617S 

9 

1 2655602 


irfk.^ 


CASE  jz*    When  the  multiplier  confifts  of fevefal  figures ; 

RlJLE*  Multiply  each  figure  through  the  line,  and  write  dowit  the 
produfts  according  to  their  places,  that  is  each  refpedlive  produdl  under- 
neath that  figure  of  the  multiplier,  ^by  which  you  multiply,  then  add 
(hem  up,  and  you  will  have  the  true  produdt  in  one  line. 

E.  i3*. 

?5 1 806847 
84 


E.  io» 

E.  II. 

E.  13. 

3 I 2468 I 2 

34216812 

3841265 

16 

23 

63 

, 187480872 

3I2468IZ 

499948992 


102650436 

68433624 

\ 

786986676 

1»i— nxi  II  ■•!  I  Hi 


ii52379i: 
« 3047 59^ 

hi  I  III  11  iji 


87227388 
17445477^ 


241999695  1831775148 


MUMWUCATION. 


v*-  J+' 

E.  .;.     , 

£.  i(. 

.  -  E-  I?. 

281643 

8649J7 

3oI«H 

6.I+J. 

458 

«4j 

3« 

,«♦ 

"JJijS 

2;94}Si 

605228 

2485S0S 

.♦08..O 

43H63S 

18156S4 

4971616 

,iu6yS8 

5i89;6« 

907842 

5593068 

JI899Z036 

564797  J31 

109546268 

611508768 

E.  38. 

E.  .9. 

E.  20. 

E.  21. 

,     368131456 

46oi36;J7 

746542 

•53648 

'34! 

36.S 

253648 

74*!4» 

1840607180 

230068263s 

5972336 

507  29S, 

14714858=4 

460136527 

2986168 

1014592 

■  104364368 

2760819162 

4479*!« 

1268240 

7]6.4»9i" 

1380409581 

2239626 

,1521888 

J732710 

1014592 

8§3!448i43>0 

1663393545105 

1493084 

■77JS36 

.89358885.16 

189358885216 

CASE  3.    WImd  ciphers  are  iatcnnixcd  wi^  fhe  Sfftm  in  ^e 
multiplier. 

^  RULE.  Omit  the  cyphers,  and  place  the  firft  fieam  of  each  par- 
ticolar  prodoft  under  its  refpedtive  roultipiter  ;  the  (blowing  examplct, 
wrou^bt  at  full  len^,  will  fuSciently  icxplain  thii  nk. 

E.   32.,  E.  2J. 

80+70061 J  *     '  31+030136^ 

207008009  SO0405005 


724,2  joyfizj 
64376o;ooo 
563290+371 
1009401250 

166579+74"  i30S6^S 


1884120399 
157010032^ 
1X560S0160 
£18040130 

62931193010445390 


CASE.  4.    Whoi  there  are  cyphert  it  the  right  hand  of  cither,  or . 
both  the  multipliei  and  multiplicand. 
■   RULE. ,  Multiply  ai  before,  negkAing  the  cyphers  until  all  the 


tt 


MULTIPLICATION, 


E.  24* 

ji  34000 

260P 

— ' 

1404 
468 

■  '■    ;  ■» 

$08400000 


E.  25. 

E,  26. 

36840 

3684000 

230 

__  306000 

iioj:2 
7368 

8473200 


4Pi 


22104 
11052 


n 27304000000 


If  you  have  any  number  to  multiply  by  10,  100,  1000,  &q,  annex  as 
many  cyphers  theijeto  as  there  arc  in  jjie*  multiplier,  and  the  wprk  is  done, 
.    Multiply         J  78 1  .1781 

By     -     -  10  100 


Produd 


17810 


178100' 


CASE  5.  When  the  multiplier  is  fuch  a  number  as  any  two  figures 
(in  the  multiplication  table)  being  multiplied  together  will  produce  it. 

RULE.  Multiply  the  given  number  by  one  of  thofe  figufes,  and 
that  produ^  by  the  other,  and  you  will  have  the  true  produA. 


E.  27. 
Multiply     36421  by   16? 

4  X   4=1$ 

E.  28. 
Multiply  48612  by  36? 

6x6tx36 

145684 
4 

2Q1672 
6 

Produft'    582736 

1750032 

• 

£.  29. 

M^dtiply     4364213  by  72? 

8  X  9  =  7^ 

E.  30* 
Multiply  32410642  by  144? 

V       12  X  12-^  144 

3491 3704-. 
9 

388927704/ 
12 

Produd  314223336 

Produft  4667132448 

CASE  6.  '  When  the  multiplier  is  any  number  between  10  and  20.  , 

RULE.  Multiply  each  figure  in  the  multiplicand,  by  the  figure  in 
tha unit's  place,  adding  to  each  its  back  figure,  which  ftands  next  on  the 
right  hand  of  that  you  multiplied,  only  mind,  that  jthe  firft  figure  yoii 
begin  with;  is  the  thing  itfelf,  there  being  none  to  be  added  to  it. 


MULTIPLICATION.  43 

E,  3 1 ,  I^t  It  be  rccjuire4  to  ijaultiply  365  by  1 2  in  one  line  f 

12  ' 


4380 


To  work  this  example,  according  to  the  above  rule,  fay,  2  times  j  li^ 
«o ;  fet  down  o  and  carry  i  ;  then  2  times  6  is  12,  and  i  I  carried  it 
z  3,  and  the  5  in  the  units  place  of  the  mtdtiplicand  makes  1 8  ;  fet  down 
%  3fid  carry  i ,  then  2  times  3  is  6,  and  i  I  carried  is  7,  and  6  in  the 
;nuitiplicand  makes  J3;  fet  down  3  and  carry  1,  wliich  is  added  to  3  in 
thermultiplicand,  it  makes  4  to  be  ftt  down :  So  the  produft  of  365  X  1 2 
=4380,  as  appeareth  by  the  work* 


E.  32, 

E.  33' 

E.  34, 

E.  3y. 

4*63 

36124. 

48965 

3*J45 

16 

18 

'7 

'9 

68208  650232         832405     »    610755 

%  . 

J.       '     .1       I.'  f     >        11    l»l^  «■    ■  ■  J  ■■  I    ■  * 

NOTES  u/>ov  thf  NINE  DIGITS, 

!•  The  digit  One,  hath  a  property  which  no  other  number  hath, 
for  it  neither  multiplieth  nor  divideth,  but  leaveth  the  number  to  be 
multiplied  or  divided  the  fame. 

2.  Multiplying  any  number  by  Two,  is  the  fame  with  doubling  ^ 
it ;  and  whether  you  add  two  to  itfelf,  or  multiply  it  in  itfelf,  the  fum 
«nd  produft  are  equal.  And  like  wife  obferve,  that  no  fquare  number 
:Can  ever  termins^te,  or  end  with  the  digit  two. 

3^  If  you  would  multiply  any  given-number  by  Three,  to  that  number 
add  the  double  fjiereof^  and  the  fum  will  be  equal  to  theprodu^. 

4.  If  you  would  multiply  .any  number  by  Four,  you  muft  double  the 
;doub4ication,  and  the  fum  is  the  produdl. 

5.  If  you  would  multiply  any  number  by  Five,  add  a  cypher  to  the 
given  nuinber,  and  take  half  that  fum  for  the  produdl. 

6.  If  you  would  multiply  any  number  by  Six,  add  a  cypher  to  the 
given  number,  and  take  half  thereof,  to  which  add  the  given  number,  and 
the  fum  will  be  equal  to  the  produd.         ' 

Note.  Between  thefe  two  laft-mentioned  digits  Five  and  Six,  there 
is  a  fecret  property;  for  if  you  multiply  either  of  them  into  then^. 
felves,  the  number  produced  byfuch  multiplications  will  terminate  in 
themfelves. 

'  The  number  Six  hath  another  eminent  property,  for  all  its  aliquot 
parts  are  equal  to  itfelf,  as  its  half,  its  third,  and  its  fixth,  being  all 
added  together^  make  fix.  And  of  numbers  that  have  this  property, 
Xhere  are  but  ten  to  be  found,  between  one^  and  one  roiUioQ  pf  million^s, 
1ffhi{fk  are  ihojfi  exhibited  in  this  table ; 

Number! 


H  " 


I^ULTIPUCATION. 


r               € 

$ 

28 

» 

486 
8128 

Kumbers  of  aliquot  partt 

i    i    i            ^ 

120SI6 
2096128 

33SS^}S6 

536854528 

8586869056 

.     13743869132^ 

Note,  If  the  number  28,  8128,.  and  fcveral  of  the  other  numbers,  be 
4ivid«l  by  2,  3>  and  6,  feverally,  there  will  remain  .^  and  f ,  which  frac* 
toons  are  equal  to  unity  which  one  being  added  to  the  three  fevcral  quo. 
tients>  will  make  up  the  given  number. 

Asj  fuppofe  the  laft  number  in  the  table ; 

*)  1 3743869 1 3^8(687 1 9345664 

Remains     o 
3)1574386913^8(45812897109 

Remains    ^  .       '      1  .  - 

6)13*7438691328(22906448554 
Remains  7>  or  •! 


Sum  of  the  quotients  13743869x328  ==  to  the  dividend* 
'   7.  If  you  would  multiply  any  number  by  Seven,  ^dd  a  cyj^er  t# 
the  given  number,  and  take  half  thereof,  to  which  half  add  the  double  of 
the  number  given ;  the  fum  of  them  will  be  the  product  of  the  given  num-* 
ber,  multipUed  by  feven. 

8.  To  multiply  any  number  by  Eight,  to  the  given  nuidser  add  a 
cypher,  and  frpm  thence  fubtrad  the  double  of  the  number  given,  the 
remainder  is  the  produd. 

9.  To  multiply  by  Nine,  add  a  cypher  to  the  given  mmib^,  and 
from  that  number  fubtradt  the  given  number,  the  remainder  is  the  produd. 

This  digit  Nine  hath  a  privilege  above  all  other  digits ;  for  if  you  take^ 
pny  number,  the  nines  taken  out  of  the  grofs  fum  of  that  number,  o):  c^all 
iheparts  thereof  feverally,  the  remaining  digit  will  be  ^11  the  faii^.  '^ 

EjCAMPLE.  The  number  45  hath  five  nines  contained  therdin  i  fo  if 
you  multiply  9  by  5,  the  produd  is  45.  In  like  manner,  if  you  take  the 
nines  out  of  this  number  843 ,  it  is  the  fame  as  if  you  took  the  nines  out 
of  the  finele  figures  8,  4,  3,  which  make  15,  from  which  9  being  t^en, 
there  will  remain  the  digit  6 ;  and  ^lifo  if  you  divide  843  bv  9,  the  quo* 
tient  will  be  93,  and  6  remaining. 

From  hence  proceeds  the  way  of  proving  mul(ipUca.tion,  by  caiU^g  it- 
way  the  nines  out  of  the  fadlors  and  produd,  as  taught  in  fed.  4,  pge 
loth. 

I  might  introduce  various  other  methods  of  con  trading  and  working 
inulti[4ication  by  Ihort^  though  tedious  and  infignificant  rules ;  but  thefe 


■'  BfVIsiON.' 

• 

Iftjfll  oiKt  fiir  a  future  work  ^s  they  arc  more  curious  tliannfeful) 
jind  giv^  the  leaimef  a  few  queftions  for  practice  ^nd  improvement  in 
t^  rule. 

QjlESTION  1  .^  If  1  hogfliead  ,  Q^  2.  Supprfe  200  men  take 
d  tobicto  coft  1*6  pound^j  what  a  prize^  ai^d  each  man's  fhar^ 
iiiSttC&kf  amouhts  to  160  pounds;  what  is 

£•  the  vi^uc  of  the  prize  ? 

.  16  160 

i'8  200 


> 


•     Anfwar    288  pounds.'  Atrfwer      32000  pounds^ 

Qj^j.  In  Egypt,  there  was  an 
ancient  city  c^cd  Babylon,  itirhich        Q^  4,   A  certain   country  vil- 

fiood  upon  a^fquare  of  15  miles  lage,  it  is  faid,  hath  500  houfes 

,each  way ;   how  much  ground  did  in  it  j  now,  allowing  5  perfons  to 

die  whole  city  ftand  on  ?  •  each  houfe,  whaiCf  number  of  peoplsr 

Multiply    15  \The  length  of  arc  there  in  all? 

By       -    il/        a  fide. 

IL  ^ 

Anfwcr     22$  miles*  Anfwcr       2500 


Q;^  y.    What  is  the  difference,  and  what  the  fum,  of  fix  dozxjk 
intn,  add  half  a  dozen  dozen  I 
It  z.  dozen 
12 

144  a  dozen  dozen  to      864  fix  dozen  dozen. 

6  Add      7  2  half  a  dozen  dozen* 

JProm    -    864  fix  dozen  dozen        Sum     930  - 
Take     -      7i  half  a  dozen  doz^  •— ■ 

Difiietifee   792 

V.  DIVISION. 

TEACHETH  us  to  find  how  often  one  number,  called  the  divilbr, 
is  contained  in  another  called  (he  dividend,  and  ferves  inflead  of 
many  fnbtradtion^.  In  this  rule  there  are  three  real  numbers,  and  a 
fourth  accidental,  viz. 

1.  The  divided,  or  number  to  be  divided. 

2.  The  divtfor,  or  number  by  whidi  you  divide. 

3.  The  qnotienti  or  number  that  (hews  how  often  the  divifor  is  con- 
tamed  in  the  cfividenS. 

4.  The  remainder,  which  is  always  lefs  than  your  divifor. 

yA^  u    When  th«  divifor  is  not  greater  than  I2t 

RULE. 


tfi  l>ivisi6N. 

RULE.     Firft,  feek  how  gften  th^divifpr  is  contained  in  tie  firil  £^ 

gure  of  the  dividend ;  or  if  the  firft  figure  of  the  dividend  be  lefs  tjian  th^ 
divifor,  then  in  the  two  firft  figures  of  the  dividend,  and  fet  the  quotient 
figure  down,  and  if  any  thing  remain,  carry  it.  tp  the  next  figure  in  ,the 
clividend,  where  it  muft  be  reckoned  as  fo  many  tens,  that  is,  if  i  remain 
you  muft  call  it  ten  ;  if  2,  20 ;  if  j,  30,  and  fo  on,  bearing  in  mind  the 
remainder  of  each  figure,  and  adding  it  to  the  next,  imtil  you  have  madQ 
ufe  of  all  the  figures  in  the  dividend, 

PROOF.  Multiply  the  quotient  by  the  divifor,  and  as  you  multiply, 
add  in  the  remainder  (if  any)  or  add  the  whole  remainder  to  the  produdl 
at  laft,  and  if  it  comes  the  fame  as  the  dividend,  the  work  is  right. 

'EXAMPLE  I.  8)456789 

Quotient         57098  —  5 


Proof    "       456789 

I ^ 

To  work  this  exam{)le,  feek  how  often  8  is  in  45,  which  is  5  tiftids  i 
fet  down  5  under  the  dividend,  and  fay  5  times  8  is  40,  then  "40,  from 
45,  and  there  remains  5,  which  makes  the  following  ^6 ;  then  fay,  how 
often  8  in  56,  7  times  8  is  ^6,  from  56,  and  there  remains  o;  then  fay^ 
how  often  8  in  7,  (no  time)  fet  down  o^  and  there  remains  7,  which  makes 
the  next  figure  78 ;  then  fay,  how  often  8  in  78, 9  times  8  is  72,  from  78, 
there  remains  6,  which  makes  the  next  figure  69  3  then,  how  often  S  in 
69 ;  8  times  8  is  64,  from  69,  there  remains  5,  which  fet  down  at  the  en4 
of  the  quotient,  as  a  remainder,  and  the  work  is  compleated- 

E.  2.  E.  3.  E.  4.     "^ 

^2)36842 1  3)423968  4)98642,8 

184210 — t  141322  —  2  446607 


>w«k 


141322- 

—  2 

E.  6. 
6)612135 

102022  - 

—  3 

E.  5»  E.  6,  E.  .7» 

5)867501  6)612135  9)819684. 


173500 — t  102022  —  3  91076 


CASE  2.  When  the  divifor  confiftsof  many  places  of  figures; 
RULE.  I .  Set  down  the  dividend,  and  the  divifor  on  the  left  hand  of  it»  * 
2.  Enquire  how  often  the  firft  figure  of  the  divfor  is  contained  in  the 
firft  figure  of  the  dividend ;  or  in  the  two  firft  figures  when  that  of  the 
divifor  is  greater,  and  place  the  anfwer  in  the  quotient,  by  which  multi- 
ply the  divifor,  and  place  the  produft  under  the  faid  figure  of  the  dividend, 
drawing  a  line  underneath  it ;  {ubtra<3  it  therefrom,  and  t6  the  remainder 
annex  the  following  figure  of  the  dividend,,  proceeding  as  before;  but  if 
this  produft  be  greater  than  that  part  of  the  dividend,  a  lefs  figure  muft  be 
flacedin  the  ^uoticat. 

3-^ 


DIVISION. 
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J.  If  the  remainder  flioald  be  fo  fmall,  that  when"  rte  figure  of  the 
dividend  joined  with  it  make  a  (urn  lefs  than  tlic  divifor,  then  a  cypher 
ij  to  be  placed  in  the  quotient,  and  another  figure  brought  down  ; 
for  every  figure  brought  down,  a  cypher  or  figure  mull  be  placed  in  the 
^uotieoi.    This  is  called 

LONG  DIVISION. 
EXjAMPLE  I,  What  is  the  quotient  of  14111  divided  by  46? 
Divi/er.  Oi'vidtnd.  ^atUnt. 
^       46J  14112(307 
138 


To  vorlc  this  example,  fay  how  often  can  I  have  4  in  one  f  no  times] 
tko,  how  often  4  in  14,  which  is  3  times,  then  place  3  in  the  quo. 
liesi,  and  multiply  46  by  it,  fetting  the  produft  138  uiidei  141, 
and  fubtraft  it  therefrom,  and  there  remains  3.  Tiien  bring  down 
■he  next  figure  z  from  the  dividend,  and  annex  it  to  3,  which  makes 
jz  j  then  enquire  how  often  4  in  3,  the  anfwer  is  o,  which  I  place  in 
tbequotient,  and  bring  down  the  next  figure  2,  the  dividual  is  then. 
321;  then  feek  how  often  4  in  31,  the  anfwer  would  be  8 ;  but  4&mul-. 
tiplied  by  8-would  exceed  322  ;  dierefore  I  place  7  in  the  quotient,  by 
noich  I  multiply  46,  and  the  produft  is  323  ;  that,  fubtrafled  from 
3ZZ,  leaves  nothing,  therefore  307  is  the  quotient. 

SCHOLIUM.  There  are  various  ways  of  proving  divifion,  and  for  -. 
tk  exercife  of  the  Veacner  I  ftiall  prove  it  by  three  different  ways ;  firft, 
by  multiplying  the  quotient  by  the  divifor ;  fecondly,  by  calling  away 
the  nines ;  and  laflly,  by  addition,  thus : 

Take  the  quotient  of  the  laft  example,  and  multi]ily  it  by  the  divifor, 
E.  2. 

307  47)  8460  (180 

46  ,47 

1841  376 

1128  376 

14121  the  fame  as  the  dividend.  .  .  o 

Take  this  example,  and  caft  away  the  nines  in  the  divifor    • 
and  quotient,  which  put  on  each  fide  of  the  crofs,  and  caft        ° 
away  the  nines  out  of  the  dividend  ;  put  the  remainder  at  the  , 

top  of  the  crofs  i  then  multiply  the  fide  figures  thereof  into        ** 
each  other,  and  caft  the  nines  out  of  the  produft,  and  if  the  work  be 
tight,  the  remainder  to  be  written  at  the  bottom  of  the  crofs  will  be  the 
frate  as  the  top,  as  at^rs  by  this  example. 

E.  3- 


itr  DIVISION. 

^     E.  5. 

345)746789(2164  To  prove  thii  example^  add  nf 

*6go  all  the  lines  marked  thus* ;  and  as 

there  is  nothing  but  a  cyj^r  to  be 

*"                    567  added  to  9  in  the  remainder,  put 

*34j;  down  9,  and  for'  the  fame  reafon 

!                    put  down  8 :  then  fay,  2  and  3  is  5, 

2228  and  7  is  12,  and  5  is  17 ;  fet  down 

'          ^2070  7  and  carry  i.  Then  i  and  i  is  2, 

s.                   __  and  4  is  6 ;  fet  down  6,  and  fay  2 

1 589  and  3  is  5,  and  9  is  14 ;  fet  down  4 

♦1380  and  carry  i ;  i  and  6  is  7,  which 

fet  down,  and  the  fum  is  the  fame 

*  209  Remainder.       as  the  dividend,  which  proves  the 

■■  work  to  be  right. 
Proof        746789 

Note*  If  there  be  a  remainder  when  you  prove  by  the  crofs,  it  muft  be 
added  to  the  produdl  on  the  fides  of  the  crofs,  and  the  nines  thrown  out 
as  before* 

E.  4.  £»  5;    61745)392628787(6^$! 

-     6023)1897258(315  370470 

18069  ■ 

■  221587 

9035  185235 
6023 


3^35*8 


.30128  308725 

30115 


548037 


13  4939^0 


54077 

E.  6;  E.  7. 

684573)323323869(472        476085)988390547(2076 
2738292  952170 

4949466  3622054 

479201  I  3332595 


1574559  '  2894597 

I369I46  2856510 


205413  ^  38087 

CASE  3,     When  the  divifor  has  cyphers  on  the  right  hand ; 

RULE.     Strike  them  off,  and  likewife  flrike  off  as  many  places  of  the 
dividend  on  the  right  hazid^  and   perform  the  divifion   by   the  re.. 

soaiiuDg 
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fflamini;  figures.  And  when  the  divifion  is  finifliedj  annex  the  figures  cut 
off  to  the  remainder* 


E.  I. 

304/00)7456178(24 
608 


E,  2. 

41100)864987132(2^097 
82 


1376 
1216 


16078  Remamder. 


44 
41 

398 
369 


297 
287 


1052  Remainder. 

When  the  dividend  has  the  fame  number  of  cyphers  on  the  right  hand, 
as  the  divifor,  ftrike  them  off  from  each,  and  the-  remainder  will  be  fo 
many  of  what  you  divide  by,  without  annexing  the  cyphers  that  wer« 
cut  off. 

E.  3.  123100)6397100(52  E.  4.  5121000)9864(000(51 

615  936 


247 
246 


504 
512 


I  192 

CASE  4.  When  the  divifor  isfuch  a  number,  th^t  any  two  figures  (in 
the  multiplication  table)  multiplied  together,  will  produce  it. 

RULE.  Divide  the  given  number  by  thole  numbers  or  component 
parts,  which  is  much  eafier  than  dividing  by  all  the  divifor  at  once  g 
fee  the  following  examples  worked  at  full  length. 

NOTE.  If  there  be  a  remainder  in  the  laft  divifion,  it  will  be  fa 
many  times  the  firft  divifor,  which  added  to  the  firft  remainder  (if  any) 
will  give  the  true  remainder  fought. 

E*  I.        *  E.  2. 

8 


45876912306 -r- by  52. 


5734614038-^2 


H3  365  3  509— 2 


} 


18  R^m» 


17862493508-T-by  42. 


2551784786 — 61 

>2o  Rem. 


425297464 — 2  J 


To  prove  by  multiplication  all  examples  of  this  kind,  you  muft  add,  or 
take  in  fcperately  the  two  remainders,  when  you  multiply  by  their  rc- 
fpe^tive  divifors  that  produced  them. 

D  2  E.  3» 


20 
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8 

9 


789065432187^  by  72, 


98633179023 — 3 


10959242 1 13 — 6 


9 
9 


Ji 


E.  4. 
819186100212  -f-  by  8u 


9 102067780 1 — '3  1 

[48 


loi  1 3408644 — 5 


E.  5. 


12 


12 


24480 1 8640 1 3  -r-  by  144. 


20400155334— 


1700012944- 


:} 


77  Remainder 


Thofc  who  are  well  acquainted  with  the  nature  of  divilion,  may  fubtrad 
each  figure  of  the  produft  as  it  is  produced^  and  only  write  down  the  re- 
mainders ;  this  will  (horten  the  work,  and  is  commonly  called  Italian 
divifion;  to  perform  which  the  following  examples  will  fufficiently  ex- 
plain : 

E.  I.    34)368492(10838  *     E.  2.  324)6842189(2111 


284 


129 


362 
381 


272 


•  •  • 


578 


254  Remainder 


E.  3. 

6i25)8649753(i4i» 

25247 


'^     E.  4. 
406502)4169031497(10255 

1040 1 14 


7475 


^3^03 


2271109 
2385997 


35*3487   Remainder 


1253     Remainder 

VI.    REDUCTION, 

TEACHETH  to  reduce  all  great  names  into  fmall,  by  multiplying 
continually  the  given  number  with  fo  many  of  the  next  lower 
name,  as  makes  one  of  the  higher,  keeping  them  equivalent  in  value  ; 
this  is  called  Redudion  Defcending,  On  the  contrary,  where,  the  quantity 
is  to  be  reduced  to  a  higher  denomination,  divide  continually  the  giYcn 
number  by  fp  many  of  the  lefTer  name  as  makes  one  of  the  greater  •  this 
is  termed  Redudlion  Afcending, 

TABLES 


REDUCTION. 
TABLES  of  ENGLISH  COIl'ra. 


1  r  Penny 

!>im)ce  one-l  Shilling 


g         4  >i5  wrote  tot^     2 

£■     il  Is 


I.  FarthingE 

1  Pence  -„ 

1  Shillifigs-    J  [  Psjund  I 

The  reafon  for  placing/,  i,  J.  f.  over  every  denomination. 
Libra,  Solidi,  Denarii,  Quadrantei;  that  is.  Pounds^  Shil- 
^ce.  Farthings, 

PENCE  TABLE. 


30" 

30 

40 

60 

-  70 
80 

^90 

HO 

Ho 

130 
140 

>   are^ 

X 

170 

180 

190 

210 

azo 

230 

1  240 

1  8 

2  6  Haifa  Crowa 

3  + 

4  » 

J  o  A  Crown 

J  10 

.6  8  Noble 

7  6 

8  + 

9  2 

10  o  Angle 

10  10 

ir  8 

12  6 

13  4  Mark 


240  Pound 

IJ2  Guinea 

[_3i4  MoidoK 

—  "  -    o  Pound. 

SIGHTS  and  VALUE  of  fuch  GOLD  and  SILVER  COINS, 
e  mod  commonly  ufed  in  England^ 


WEIGHT. 
D'Wti.  gr,  mites, 
-     5      9      9 


lOj 

si 


VALUE. 


Note,  io  mitej 
make  one  grain. 

A  pound  weight 
avoimupoife  of  cop- 
per, is  coined  into 
twenty- three  pence; 
confequently  a  half- 
penny is  nearly  4  of 
an  ouncC)  and'a  far- 
thing f . 

EXAMPLE  I. 


^i 


REDUCTION- 


EXAMPLE  !•  £.2.    How  many  (hillings  and 

In  24  poundsj  how  niany  (hill-    pounds  axe  there  in  5760  pence  ? 
ings  and  pence  ?  d. 

£•    .                               '    12)5760 
24  

20  2|o)48|o  Shillings 


480  Shillingy 
12 


5760  Pence 

E.  3.    In  36/.  10/,  how  many 
fullings^  pence^  and  farthings  ? 

£•      '• 

36     10 

20 


730  Shillings 
12 


8760  Pence 
4 


35040  Farthingf 

E.  5.     Reduce  302/.  16s.  4|^, 
to  farthings  ?    £,    s.    d* 

302  16    4| 
20 


6056 
12 

72676 
4 


Anfwer     290707  Farthings 


24     Pounds 


In  this  example  multiply  af 
before^  but  obferve  to  take  in  the 
lOf.  in  their  proper  place^  that  is> 
when  you  .  multiply  by  20,  the 
(hillings  in  a  pound* 

E*  4.  In  35040  farthuigs>  how 
many  pounds  ?  qrs. 

4)35040 

12)8760 


*lo)73lo 

I 

Anfwer      £,  36  lo/. 

£•  6.     In    290707    farthings, 
how  many  pounds  ? 
4)290707 

12)72676  Ifrx. 
2lo)6o5|6  4V. 
Anfwer    ^.  302  16  4^ 


Penny  weight 
Ounce 


WEIGHTS  and  MEASURES* 

TROY  WEIGHT. 

Markeil. 
gr»         24  Grains 

ii'wts.    20  Penny  weights  i  make  one 

oz*         12  Ounces  J  [_      Pound 

By  Troy  weight  is  weighed  gold,  fdver,  jewels,  com,  bread  and  all 
liquors ;  from  this  weight  all  meafuresfor  wet  and  dry  coounodlties  arc 
taken. 


) 


{ 


REDUCTION.  >  2t 

N.  B,  i4.oz,ti  dtvts,  isigrs^  Troy^  is  equal  to  one  ponnd  Artax^ 
dupoife. 

£.1.  In  36 /&•  of  filver^  how  £«  2.  Redace  207360  graiot 
many  ouncesj  penny  weights^  and  to  penny  weights^  ouaceij  aii4 
gnias  f  lb.  pounds  i 

36 
12  gn: 

4)207360 


432  Ounces 
20  6)  51840 


8640  Dwts:  2{o)   864(0 

24  12)   4.32 


54560  Anfwer     -    36  Poundf 

17280 

207360  Grains 


E.  3*  In  an  ingot  of  ill  ver^  weigh.  £•  4*    Let  it  be  required   tQ 

ing  14  /j.  10  oz*  iSgrs.  how  many  reduce  85456  grains  to  pounds  I 
grsdnsf 

lb.  0%.  JtwtSt  grs.  grs. 

14  10     o      I*  f  4)8545^ 

12  4X6=24  \ 


178 


[6)21364 


20  2|o)  356I0 


-.!- 


3560     .  12)    178 

24  ozm'd'wts,gn^ 

Anfwer  lb.   14  10     o     16 


14246 
7121 


■PWM 


Anf.    85456    Grainft 


APOTHECARIES   WEIGHT. 

Marked. 

grs,         20  Grains  ^  C  Scrupls 

9  3  Scruples         I        ,  I  Dram 

3  •  8  Drams  f  "^^^  ^^  1  Ounce 

.     g     .       12  Ounces        J  I  Pound,  lb. 

Apothecaries,  in  making  up  their  medicines,  ufe  this  weight;  but  they 
JHiy  and  f«U  their  diugs  by  ayoiidupoife  weight*  ^ 


,  I 


«4 


REDUCTION. 


n^.  1.  In  1 8  pounds,  how  many        £•  2.    Reduce   103680  grains 
ouficesj  diams^  fcruples  and  grains  ?    to   fcniplesi  drains^  ouncesj    and 


1 8  Pounds 
12 


pounds? 


216  Ounces 
8 


2lo)io368|o 


1728  Drams 
3 


5184  Scruples 
20 


3)5»84 

8)  1728 

12)  216 

8  Pounds 


103680  Grains 


E.  3.    In  tllf.  45.  3  3  2  9, 
,  I2^rj.  how  many  grains  ? 

2432     12 
12 


28 
8 


E.  4.     In  13672   grains,  how- 
many  pounds  ? 

210)136712 


3)683 

— 12 

8)227 

—  2 

12)28 

—  3 

Anfwer  /^,  2 

432 

IX 

1 


f 


227 
5 

683 
20 


Anfw.  13672  Grains 

AVOIRDUPOISE  WEIGHT. 

Marked, 
i/r.       16  Drams 
oz.       16  Ounces 

ft,       28  Pounds  ^  make  one  ^ 

yr.         4  Quarters,  or  1 12  ft,  |  "  | 

Cw/.  20  Hundred  J  L 

By  avoirdupoife  weight  is  weighed  all  manner  of  grocery,  and  chand- 
ler's wares,  and  all  metals,  except  filver  and  gold ;  alfo  bread,  butter, 
cheefe,  butcher's  meat,  &c. 

The  denominations  in  fome  of  which  are  as  follows,  viz 

WOOL    WEIGHT, 

Clove     §    6\  Todds 
Stone     §     2  Weys 
Todd     \     1 2  Sacks 


Ounce 

Pound 

Quarter  of  Cwt# 

Hundred 

Ton 


7  Pounds 
2  Cloves 
2  Stones 


make  one 


Wey 
make  one<J    Sack 
Laft. 
HAY. 


{ 


RJEDUdTION* 


ij 


MAY. 

^i.Pounds  of  old  hay  1 
60  Pounds  of  new  dit .  / 
36  Truflcs    .    ;. 

8  Pounds 
14  Pounds 
19  ^  Hundreds 


§    Bl^AD    WEIGHT. 

§  ft.  oz^  drt 

„<.-^,.^*    /.$  Peck  loaf    -     -         16     6     I 

are  one  truisj  „  irj*  or 

§  Half  ditto     -     -         811^ 

areonclaft   §  Quarter  ditto     -     -     4    5     8 

1    Stone  of  butcher's  meat 
make  one   >  Stone  of  horfeman's  weight 
J    Fodder  of  lead 


} 


Note.  There  are  fomc  forts  of  filk,  which  are  weighed  by  a  gr^at 
pound  of  24  ounces. 

E.  2.      Let  it  be  required  to 
reduce  573440  ^ams  to  hundreds  ? 


EXAMPLE  I .  In  20  Ctvf.  how 
mafly  quarters^  pounds^  ounces^ 
and  drams  ? 

C<wf. 

20 

Ji 

80  Qjiarters 

640" 
160 


4X 


r4)5 

4=i6i      - 
I  4)1 


4)573440  Drams 


43360 


^240  Pounds 
16       , 


35840  Ounces 
16 


4)35840 
4)8960 

4)2246 
7)560 

4}8o 

Anfwer     20  Cw/. 


573440  Drams 


.  E.  5.     In  10  7".  loCtvK  14 /i* 
II  oz.  $  drs^  how  nfiany  drams  ? 

T*  C^qrs*  lb.  oz.  drs. 

10    10     o    14    n      c 

210  Hundreds 
4 


E.  4*  In  6024885  dramsi  how 
how  many  ounces,  pounds,  quarters  j 
hundreds,  and  tons  ? 

4)6024885  Drams 


4)1506221  —  I 


840  Quarters 
28 


4)376555— f. 
4)94138  -3 


=  5 


6724 
1681 


>  =  u 


4)^3534  -  2 . 
7)5883  -2 


^3534  Pounds 
16 

141205 

376555  Ounces 
\ 16 

6024885  Drams 


4)840 

2|o)  2l|o 


--3  J 


H 


C*wt,  qrk  Ib.'oz,  dr$. 
Aniwer  7**  lo  10    o  14  11    f 


CLOTH 


26  REDUCTION. 


CLOTH  MEASURE. 

Marked 
4  Nails        "1  r  Qijartcr  of  a  yard  §  jta»  frs, 

3  Quarters     j  [    Ell  Flcmifh  §  £//  FI. 

4  Qijarters     ^  make  one  ^  Yard  §  ^</. 

5  Quarters      I  j    Ell  Englifh  §  EIL  Eng. 

6  Quarters    J  L  ^11  French  \  Ell.  Fr. 

Scotch  and  Irllh  linens  are  bought  and  fold  by  the  yard ;  but  the  Dutch 
linens  are  bought  by  the  ell  Flemifh ,  and  fold  by  the  ell  Englifh. 

EXAMPLE     I .     In  a  piece  of 
cloth,   containing  ^6  yards,  how        ]£.  2.     In  576  nails,  how  many 
many  quarters  and  nails  ?  yards  ? 

i6  Yards  '     ^ 

4  4)57^ 


144  Quarters  4)H+ 

4 


Anfwcr  36  Yards 


576  Nails  

E.  3.  kow  many  nails  are  there         E-  4-  I"  1698  nails,  how  many 

in  84  ells  Englifh  4  qrs.  2  naih  ?  ells  Englifh  ? 

EIL  qrs*  na,  > 

84     4     2  4)1698 


5 


424 


5)424  .  2 


4  Anfwer        84    4 


Anfwer     1698  Nails 

„    _,     _     ,  E.  6.   Reduce  2412  nails  to  eHs 

E.  5.  In  201  ells  Flemifh,  how  piemifh, 

many  nails?  *    4)2412 


201 


603 


i  3)^05 


4  Anfwet       201  EllsFlemifli 

Anfwer    2412  Nails  

t:,  tt  m     •    >-  E.  8.  In  I  c 36  nails*  how  many 

E^7.     How  many  nails  m  64    ^n^  French?  1 

4)^536 


ells  French  ? 

64 
6^ 

384 


6)384 


Anfwer  1536  Nail* 


4  ^  Anfwer  64 

LONG 


—         -t 


Marked 

h*    Cm 

in. 


REDUCTION. 
LONG  MEASURE.' 


>-  mnke  one  •< 


3  Barley  corns 
12  Inches     .     .     -     . 

3  Feet,  or  36  inches 

2  Yards,  or  6  feet     -     - 

5^  Yanb,  or  1 1  half  yards 
/.  46  Poles,  or  220  yards 

fur»  8  Furlongs,  or  1 760  yards 

m.  3  Miles    -    .     -     - 

lea*         23-I-  Leagues,  or  69  J  Miles 

360  Degrees  are  the  circumference  of  the  ^obc. 
5  Feet  is  a  geometrical  pace. 
1 6i  Feet  is  a  pole. 

ALSO, 


tl 


rinch 
Foot 
Yard 
Fathom 

Pole,  rod,  or  perch 
Furlong 
Mile 
League 
Degree.         Dfg* 


4  Inches 

•3  Hand's  breadth 
if  Foot 
2  Cubits 


make  one 


Hand,  or  hand's  breadth 

Foot 

Cubit 

Yard 


By  this  meafure  diftances  of  places,  or  any  thing  elfe,  that  has  length 
only,  are  meafured- 

EX AMPLE  I.  How  many  E.  3.  Let  it  be  required  to 
yards,  feet  and  inches,  are  there  in     reduce  1 2  leagues,  i  mile,  6  fur- 


300  miles  ? 

300  Miles 

1760  The  yards  in  a  mile 

528000  Yards 
3 


1584000  Feet 
12 


longs,   28  poles,  and  4  yards,  to 
barley-corns  ? 

Lea*  «f.  fuvn  /.  yds* 
12     I      6     28     4 


37 
8 


19008000  Inches 


E.    2.     In  19008000    inches, 
how  many  miles  ? 
12)19008000 

3)      1584000 

17610)5280010)300  Miles 
528 

.  000 


302 

40 


12108 

\k 

60544 
6054 


66598 

36  Inches  in  a  yard 


399588 

J99794 
2397528 

3 


E2, 


Anf,     7192584  Barley  corns 

^^      "  LAND 


a« 


REDUCTION. 


LAND  MEASURE. 

r  Perch,  rod,  or  pole 
I    Rood 
make  ope  <    Acre 

1    Yard  of  land 
L  ^^^^  of  land 

Land  is  commpnly  meafured  by  a  chain  called  Gunter's,  whereof  lo  in 
length  and  i  in  breadth,  are  an  acre  of  land  =  4840  yards. 

7  Inches  92  parts     -     -     -     -      "^  f     Link 

25  Links     ------ 

4  Poles,  or  100  links,  or  22  yards 
10  Chains     ...... 


Marked 

5^  Yards 

/• 

40  Poles 

r» 

4  Roods 

a. 

30  Acres 

100  Acres 

make  one 


EXAMPLE  I.     In  84 
how  many  rods  and  poles  ? 
84  Acres 

^ 4 

336  Roods 

40 


1 3440  Poles 


Pole 

Chain 

Furlong 

acres,  E.  3. 

To  meafure  a  neighbouring  plain ^ 
I  took  up  my  cro/sfiaff  an4  chain  ^ 
Having  found  th*  content  of  the  ivBgle^ 
Eighty  acres  J  t*wa  roods  y  and  a  pole  ^ 
What  roods  and  perches  luere  there 
Be  p leafed  to  make  to  appear  ? 


E.  2.,    Let    it  be  required  to 
reduce  1 34^0  poles  to  acres  ? 

4to)i344|o    .' 


A^wex    - 


4)336 
84  Acres 


J. 

So 

r.     /. 

2         I 

4 
322 

1 
Roods 

40 

1 288 1 

Perches 

E.  4»     In  1^88 1  perchesi  how  many  acres  I 

V     4|o)i288li' 


4)  322 


Anfwer 


80  Acres  2  roods  i  perch* 
WINE  MEASURE. 


Marked 


pts. 
qts. 


2  Pints 
4  Quarts 
10  Gallons 


Marked 
fQuart        4      42  Gallons    "| 


Tierce 
Puncheon, 


1 8  Gallons 
3iyGaU9ns 


g   I  Gallon        %  tier,  2  Tierce,  or  j   g 
V,  S  J  Anchor  of  |  84  gallons  I  ^  .      punch. 

-%   I  ^^'^r  ^^^  ^      ^3  Gallons      C^  ^  Hogftiead 
Runlet       |;^.2H.ori26ga.      g     .Pipeorbutt 
Barrel       .  ^/.  2  P.  or  25 2  ga  J        ^Tun 
Note.  A  tun  of  wine  is  1 8  hundred  weight  avoirdupoife, 
A  gallon  is  23 1  folid  inches. 

By  wine  meafure  all  fpirits,  mead,  perry,  vinegar,  oil,  cyder,  and  honey, 
&€•  are  meafured,  '^ 

E.  I. 


REDUCTION. 


«9 


£•  I.  In  10  anchors  of  brandy^         £.  2.  In  400  quarts,  how  many 
bow  many  gallons  and  quarts  ?  anchors  ? 

10  4)400 

10  

10)  100  Gallons 


100  Gallons 
4 


400  Quarts 
£.3.  In  8  hoglheads  <^  wine, 
how  many  gallons  and  pints  } 
8 

.48  •    , 

504  Gallons 
8 


Anfwcr      10  Anchors 


E.  4*    In  4032  pint$  of  wmc^ 
how  many  hogiheads? 
8)4032 


r  9)504. 

9X7=^51     

17)  96 


Anfwcr       .8  HogQieads 


make  one  ^ 


) 


f  Q^art 

Gallon 

Firkin 
^  Kilderkin 


make  i  barrel 


4032  Pints 

WINCHESTER  MEASURE.   , 

Called  ALE  and  BEER  MEASURE- 
Marke4 

/ts,  2  Pints         -         -         -         ^ 

^ts.  4  Quarts,  or  8  pints 

£aL  8  Gallons  ale,  or  9  gallons  beer 

^r.   2  Firkins  -  -        . 

JciL    2  Kilderkins,  or  1       f  32  gallons  ale 

4  Firkin^  J    ^\  ^6  gallons  beer 

lar»    I -I  fiarrel,  or      "I       f  48  gallons  ale      1       ,  1.  ..^    j 

3  Kilderkins      |  °'{  i4  |,Uons  beer    |  n«lf e  one  hogfliead 

lifhds,  2  Hoglheads,  or  3  barrels,  or  :  08  gallons  1       t   o     /  ^^^ 
2  Butts,  or  236  gallons         -         -  J      -  \  Tun 

Note.  8^  Gallons  is  a  nrkin  in  all  parts  of  England  except  London, 
where  the  ale  firkin  contains  8  gallons,  and  the  beer  firkin  9.      , 
A  gallon  of  ale  or  beer  is  282  folid  inches. 

E.  I.  In  1 4 barrels  of  ale^  how         E.  2.  In  1792  quarts  of  alc« 
many  gallons  and  quarts  ?  how  many  barrels  ? 

14  N  4)1792 

^2 


28 

448  Gallons 

4 

II    I   I 

1792  Qjiarts 


f  8)448 
I  4) 


Anfwer 


56 

1 4  Barrels 


£.  5* 


30 


REDUCTION. 


E.'5.   In  '34  barrels  of  becr^ 
tow  many  pints  ? 

34 
204 

102 


1224 
8 


£•  4.   In  9792  pints  of  bcer^ 
how  many  barrels  ? 

8)9792 

»  r  6)1224 

6x6=36^     — 

L  6)  204 
Anfwer  34  Barrels 


Anfwcr  9792  Pints 

DRY  MEASURE. 

Marked^ 
//J,  2.  Pints 
qts.  4  Quarts,  or  8  pints 
^aL  2  Gallons 
fks^  4  Pecks,  or  8  gallons 
^tf.  4  Bufbels 
r.     2  Combs,  or  8  buftiek 
qrs*  5  Qjiarters  -         / 

2  Weys,  or  10  quarters 

2  Quarts  are  one  pottle,  both  in  liquid  and  dry  mcafurc. 

A  gallon  contains  268^  folid  inches. 

In  meafuring  fea  coal,  5  pecks  are  one  bufliel,  water  meafure. 


Qyart    §  Also, 

Gallon  §•  4  Quarters,  or  32 
Peck  §  bufhels,  make  i  chaU 
,  S* J  Bulhel  §  dron  of  com,  and  2 
^^'^  Comb  §  bufhels  make^  i  (Irike. 
Qjiarter^  A  cart  load  of  corn 
Wey  §  is  40  buihels. 
Laft      § 


o 


3  Bufbels 

9  Buihels 

36  Bufhels,  or  1 2  facks 
21  Chaldrons 


>  make  one  ^ 


rSack 
Vatt 
Chaldron 
Score 


By  dry  meafure,  com,  fait,  and  all  other  dry  goods  arc  meafured. 

The  ftandard  bulhel  is  i8|  Inches  wide,  and  8  inches  deep. 

EXAMPLE  I.   In  36  quarters 
«f  corp,  hpw  many  buihels,  pecks,         £.  2.  In  92 x6  quarts,  how  many 
gallons,  and  quarts  ?  quarters  ? 

36  Qi^arters 
8  4)9216 


288  Bufhels 
4 


2)2304 


1 152  Pecks 

2 


4)1152 


8)288 


2304  Gallops 
9216  Quarts 


Anfwer    ^6  Quarters 


E,  3* 


REDUCTION* 


3« 


£«  3.  Reduce  36  chaldron^  26 
bufhds  cyf  coals^  to  pecks  ? 
cha.     bum 
36      26 
36 


£.4    In  ^610  pecks  of  ccals 
how  many  chaldrons  ? 
5)6610 


222 

no 
1322 
5 


6)1322 
6)220  - 


36 


'-]=" 


Anfwer  36  chald.  26  bufli. 


6610  Pecks 


Marked. 

'"     60  Thirds    . 
fee,  60  Seconds 
m.    60  Minutes 
24  Hoars     - 
7  Days 


TIME 

r*  Second  4fe 

«i)    1     Mi'nntp  ^  ^*"''>'  ^^i'*  ^*'^  Sefitemher, 

g    I     f;"""^^  ^  Afirfl/june^  and  November, 

J   ^rlOUr  4*  February  hath  tivenfy'ngJu  alortCf 

^    J     Day  %  And  all  the  reft  have  thirty-one-^ 

§    I     Week  4^  Except  Uiip-year,  and then^s  the  time^ 


*W. 


4  W.  or  Z%d.    J  L  Mon^h      %  February.  d.y,  .«  >».»/j,-,/« 


52  Weeks,  1  day,  6  hours  ;  or  13' months,  i  day,  6  hours  ;  or  ^6^ 
days,  6  hours,  make  one  Julian  year. 

According  to  the  bed  computation  a  folar  year  contains  2^^  days,  5 
hou:s,  48  minutes,  57  feconds,  39  thirds. 

The  year  is  alfo  divided  into  1 2  unequal  calendar  months,  according 
to  the  above  verfc. 


EXAMPLE  I  How  many  days, 
houis,   minutes    and  feconds,   are 
there  in  4  weeks  ? 

4 

> 

28  Days 

.  ^4 
112 

56 


672  Ho'irs  ^ 
60 


40320  Mhiutes 
60 


241920a  Seconds 


E.  2.  In  2419200  feconds,  how 
many  weeks  ? 

610)24192010 

6|o)4032io 

4^672 


f  4;672 

4x6=24  \    — 

[   6)r68 


7)28 


/.nfwer  4  Weeks 


E.  3- 


Sz 


REDUCTION* 


E.  5.    How  many  feconds  arc 
therein  a  Julian  year,  or  ^6g  day$ 

36s    6 
24 

1466 

73o_ 

8766  Hours 
6d 


525960 
60 


E.  4*    In  31557600  feconds, 
how  many  years  ? 
6|o)3i5576o|o 

6ro)52596|o 


AnH    31557600  Seconds 


4)8766 
6J2191  -  2 

Anfwer  $6^  days  6  hours* 


I2191  -  2  1 

r.  365  - 1 J 


SOyARE    MEASURE, 


144  Square  inches 


3oi 
40 

4 
640 


9    feet 

yards 


"1  r  Square  foot 

poles       j^nukeone^      __P^ 

roods       j  j       acre 

acres      J  ^ mile 


I72f  Feet,  is  i  rod  of  brick  work.  loo  Sq.  feet  is  i  fquare  of  flooring* 

EXAMPLE    r     In  32  fquare        E.  2.     How  many  fquare  yardi^ 
yards,  how  many  fquare  inches? ,         are  there  in  41472  fquare  inches  1 


,  32 
9 

288 
144 


12 


r  12)41472 

X  12=144^         — 

L  12)  345^ 


1,152 
H52 

28« 


Anfwer  41472  Inches  _.  _^.     ^ 

E.  3.  Reduce^4  fquares,  3  r  feet,     there  in  62 102  fquare^inches  * 


345^ 
9)288     • 

Arfwer       32  yds^ 

E.  4.     How  many  fquares  are 


38  inches  of  flooring  to  inches. 
Sq.    f.     in. 

4       31      38 
100 


IX    It 
=  144 


12)62102 


'    431 

»44 

1727 
431 

—       [=38/. 

ijoo)43i.  -3  J 
Anfwer  6'^.  4  3 1/.  jg  7;^^^,.^ 


Anf.    62102  Inches 


SOLID 


REDUCTION. 


Si 


SOLID    MEASURE 
1728  Solid  inches  -        *        -         1  f  Solid  foot 

37  Feet        -        -         -        ^         -  >  make  one  <  — ■ —  yard 

40  Feet  of  round  timber,  or  50  of  hewn  dit^  J  [^  Ton  or  load 

A  folid  yard  of  earth  is  called  a  jQad^ 

A  ftatute  cord  ^of  wood,  is  a  pile  8  £tct  long^  4  feet  broad,  and  4  feet 
high ;  confequently  its  content  is  1 2$  feet ;  for  8  X  4 X  4==  1 28 .  This  fort 
of  cord  is  ufed  in  mod  of  the  northern  counties  of  England ;  but  in  SufTex, 
and  moft  of  the  fouthern  counties,  a  pile  of  wood  3  feet  high,  3  feet  wide, 
and  14  feet  long,  is  called  a  cord.  The  cbntent  of  this  is  two  feet  lefs 
than  the  other ;  for  14X  3  X  3= 1 26. 

By  this  meafure  are  meafured  all  things,  in  which  are  confidered 
lengthj  breadth^  and  depth  or  thicknefs. 

EXAMPLE  I.  In  28  folid  E.  2.  In  1306368  folid  inches, 
yards,  how  many  folid  inches  ?  how  many  folid  yards  ? 

28  s  fi2)i3o6368 

27^  I      

196  ,        i2Xi2Xi2=i728<     12)108864 

56 


75^ 
1728 

6048 
1512 

1 306368  Inches 


1 


i2>)907l 


3X9=3^7 


{ 


3)75^ 
9)252 


Anfwer    Yards      28 


Pra6lical  Arithmetic. 


PARTL 


B  O  O  K  II. 


\ 


yil.    GOMPOUNG    ADDITION. 

TE ACHETH  to  add  fundry  fums  m  numbers  together,   having 
divers  denominations^  as  in  moneyj  weights,  meafures,  &c* 
RULE.     I.    Place  the   numbers  fo,    that  thofe  of    the   fame  de- 
nomination may  ftand  diredly   under  each  other,  viz*  pounds  under 
jr  pounds: 


34  ADDITION. 

pounds,  (hillings  under  (hillings,  pence  under  pence,  farthings  under 
farthings,  &'c. 

'2.  Begin  to  add  at  the  lowed  denomination  firft,  as  in  integers ;  then 
divide  that  fufti  by  as  many  of  the  fame  denomination,  as  makes  one  of 
the  next  greater,  fetting  down  the  remainder  under  the  row  addedj  and 
carry  the  quotient  to  the  next  greater  denomination,  whofe  fum  youmuft 
alfo  find.  Proceed  in  this  manner  to  the^reateft  denomination,  which  adi 
as  integers.  .        • 

Examples  of  money 


Example  i. 

• 

s. 

d. 

41 

1+ 

Si 

86 

18 

"i 

5' 

19 

4i 

67 

>7 

7i 

12 

12 

3i 

'  ?6i 

2 

H 

To  add  up  this  example  fay,  i  and  3  is  4,  and  2  is  6,  and  i  is  7,  and 
3  is  10  ;  10  farthings  are  two-j'tence  half-penny,  fet  down  the  half-penny 
thus  4.,  and  carry  the  two-pence  to  the  pence  row  ;  faying  2  and  3  is  5, 
and  7  is  12,  and  4  is  i6>  and  1 1  is  27,  and  5  is  32  ;  32  pence  is  2  Ihill- 
ings  and  8  pence,  fet  down  8  and  carry  2.  Then  proceed  to  the  (hillings, 
and  fay,  2  and  2  is  4,  and  7  is  i  r,  and  9  is  20y  and  8  is  28,  and  4  is  32, 
(Which  is  2  abdye  3  tens)  fet  down  the  2,  and  go  on  to  the  next  row) 
which  is  compofed  of  a  number  of  ones,  being  fdmany  ten  (hillings,  as^ 
you  may  fee  by  their  being  placed,  or  fet  in  the  place  of  tens,  and  carry 
the  three  tens  thereto  ;  and  fay,  3  and  i  is  4,  and  i  is  5,  and  i  is  6,  and 
I  is  7,  and  i  is  8 ;  eight  ten  (hillings  make  4  pounds,  which  carry  to  the 
place  of  pounds,  and  fay,  4  and  2  is  6,  and  7  is  13,  and  i  is  14,  and  & 
is  20,  and  i  is  21.;  write  down  i,  and  carry  2,  faying  2  and  i  is  3,  and 
6  is  9,  and  5  is  14,  and  8  is  22,  and  4  is  26,  which  write  down ;  and 
the  total  will  be  ^^261.  is*  8^/.  In  the  fame  manner, '  you  may  proceed 
with  any  other  examples  of  the  like  kind* 


E.  2. 

E.  3. 

E.  4. 

E.  V- 

/•  J- 

^/. 

£'    •^• 

d. 

iC.  ^• 

d. 

^• 

J." 

d. 

,  31  iS 

H 

21   10 

1 1 

H  13 

4i 

361 

12 

8 

20  JO 

4 

36  II 

H 

16  ,  10 

8 

416 

18 

9 

68  II 

^i 

41  10 

6 

62  12 

4i 

618 

10 

-f^ 

30   13 

6 

23  13 

41 

71  18 

6i 

481 

12 

2 

46  10 

2t 

34  18 

8 

42  16 

8 

310 

10  ' 

*^ 

■  84  19 

4 

42  12 

2^ 

81  II 

H 

6S1 

10 

8 

42  12 

H 

32  Id 

4 

30*  Id 

6 

322 

12 

6|. 

32^5  13 

loi 

^33       7 

2| 

320  13 

71 

3193 

7 

44 

E.  6. 


ADDITION. 


3S 


£.  6.  A  houfekeeper  had  difburfed  for  her  lady,  in  marketing 
(per  memorandumrb4c>k)  for  beef  los,  5!^.  Mutton  yj.  Sd.  Veal 
ISs,  ^d.  Chickens  ss.4^»  and  for  eggs  3j</.  What  was  the  fum 
diiburfed  ? 

'     Beef 
Mutton 
Veal 
Chickens 

%gs  -  

Svim         £.  1     8 

E.  7.    An  afTefTment  for  the  highway  levy,    in   the   townfhip  of 

B- — ,  and  Parifh  of  M ,  in  the  County  of  Warwick,  rated  at  61/0 

per  pound,  from  Michaehnas  17799  to  Michaelmas  1780. 

£•    s.    d. 

5nr  J.  Fletcher,  Bart.'    31   12 


10 

7 
6 

3 
o 


d. 

5i 
8 

3 

Jl 


Thomas  Carelcfs 

ohn  Ward 

ohn  Teverill 
Richard  Moore 
James  Day 
Thomas  Farrol 
William  May 
Thomas  Baker 
Samuel  Hodgetts 
WiUiam  Swift 
Sarah  Dunn 

ohn  Garrifon 

ohn  Howes 
,ofephRann 


42 
2 
6 

12 

o 
21 
16 
8 
2 
I 

16 
o 
o 

21 


10 
O 
12 
10 
16 

8 
10 

I 
10 

o 

4 
12 

10 
I 


64 

o 
8 
o 

O 

2 
O 

4- 

2 

3 

94 
4 
o 


jf.  184    0    o 


E.  8.    A  farmer's    bill  upon  bis 

labourer, 
Thomas  Myatt, 
1780.    To  Jof.  Latchford,    Dr. 

^.    J.    d. 
May  30,  To  a  meafure  "1  -    , 

of  com     J    "     ^ 

June   8,  Ditto        -        -    6    4 

26,  Ditto        -        -     7     2 

30,  A  buihel  of  oats       2     3 

July  1 1  A  load  of  coals    104 

13,  Beef         -        -     6     4 

16,  Bacon         .        .31 

Aug.  4,  Cheefe      -        10 

8,  Butter        -        -     2 


4 


WEIGHTS  and 
TROY  WEIGHT 

EXAMPLES :  , 

^•oz^divts.gr,  l^,oz.d'wts,gr. 


8  2 
6  I 

8.9 
4  :* 


3 
2 

3 

2 


6 
I 

4 


4 

2 
I 
I 

4 
8 

2 

4 


I 

4 
6 

8 

1 
6 
I 

2 


364 

I2X 

22 

I 

312 

6 

214 


II 
10 
I 
10 
10 
II 

4 
I 


16 

12 

I 

12 

4 
12 

10 

8 


Total  £.   3  13  7|., 

MEASURES. 
APOTHECARIES  WEIGHT. 

EXAMPLES. 
d.grs.     ft.  3.  3.  d,gr. 


H 

13 
6 

4 
18 

6 

^9 
I 


3     4 
I 

6 

3 
I 

3 

9 

8 


2 
1 

4 
I 

7 
I 

6 


I 

o 
2 
I 
2 
I 
o 

2 


17 
13 

H 
16 

o 

18 

10 

12 


»4 
16 

8 

I 

18 

24 

38 
61 


II 

10 

I 

3 
I 

10 

I 

8 


4 

3 

4 
I 

2 

7 

2 

4 


2 
o 
I 

o 
I 
o 

2 
I 


II 

4 
16 

10 
16 

^7 

14 

16 


38    3    7     5     1069     I  18    9      37    6    2    o     184    070    4 


«■ 


m 


F» 


AVOIR- 


j6 

ADDITION. 

• 

AVOJRDUPOISE  WEIGHT, 

CLOTH  MEASURE. 

EXAMPLES. 

EXAMPLES. 

V 

ft.  ox.  drs. 

Ti^f  C  yri.  ft. 

Yds,  q.  na. 

Ettg.e.na. 

jF.  e,q»n. 

14  II    14 

121    17  2   12 

21   2  3 

12  4  2 

16  2  2 

2    10   II 

312   14  I    14 

211 

31   3  I 

41    I  3 

26     4     2 

421    10  3   16 

822 

42  1  3 

64  2  I 

34     9     8 

121    16   I    15 

14  3  I 

|2    2    I 

31    I  2 

61    10  12 

124  10  2    16 

31     I    2 

31  4  0 

63  2  I 

I    II    16 

idi    804 

4  I  3 

8    I    2 

5  I  « 

241 

311  16  I  13 

632 

9  3  3 

8  2  I 

I      2   II 

426   II    2      3 

12    I    2 

14  3   I 

16  I  2 

34  12   i<S 

801    18   I    14 

14  2   3 

16  2  2 

8i   I  3 

179  14  II 


2824    4  o  23      107  o  3       180  I  3       327  5  I 


LONG 

MEASURE, 

LAND  MEASURE. 

* 

EXAMPLES. 

EXAMPLE. 

Lea. 

m^  fur*  /• 

Yds^f,  iff.  h 

.r. 

^.     R.     P, 

21 

I 

7     3<5 

^^    2  II 

2 

436     3     26 

32 

2 

I     ,21 

42     1     8 

I 

21      I     34. 

61 

I 

3     26 

80    2    4 

0 

6     2     27 

8 

* 

2 

6    21 

4     I     3 

2 

214     I       2 

4 

I 

2       6 

31     2  10 

3 

45     ^       J 

61 

2 

4      ,3 

6     I     8 

I 

301     0     14 

3 

I 

2     12 

224 

0 

124    2     It 

21 

0 

6     10 

S     I     3 

I 

32     I     28 

6 

I 

4      9 

16    2   J 

2 

3     2     16 

^22 


6    24 


223     o  10 


I  1 84       2      Q 


WINE  MEASURE. 

WINCHESTER  MEASURE. 

EXAMPLES. 

EXAMPLES- 

r//. 

p.hhd.ga.qts.  Punch  gal, qt.pt. 

AMds.gal.  qts. 

B.bhds.gaLpts, 

12 

I      I    14 

2          14    14      2       I 

14      12      2 

H     51     7 

4 

I      I    27 

3        7  32     3     I 

<^     41      3 

14     17     4 

10 

I      0  61 

I       24  51     2     I 

17      27      I 

6       8     6 

6 

I      I   42 

2       14  14     I     I 

8     34     2 

14     10    0 

2 

0     0  26 

1 

3       49  36     3     I 

47     40     3 

9    47    3 

13 

I      I      4 

2    '  37   17     I     I 

4     27     I 

34     36    J 

6 

0     0   36 

3         8  62     3     I 

r8    II    0 

17     II     2 

12 

102 

I       21     2     I     I 

6     12     2 

4     29    7 

3 

0      I    1,5 

2       24    6    0    0 

8     10    0 

16     12    4 

73 


o  42     3     260  71 


raiga. 


152         25 

T*liir- miMnr.    ■ 


142     '9    6 


-fc*. 


PRY 


• 

ADDITION. 

33 

DRY  MEASURE. 

TIME, 

EXAMPLES: 

EXAMPLES  : 

grs. 

'  ^*-  /•  j"^/. 

cham 

hu* 

/• 

mo* 

ay. 

d.  h. 

ti.  h. 

«•  /rf. 

H 

720 

12 

27 

2 

11 

2 

4  21 

14   21 

14  41 

27 

4    3     I 

20 

I 

I 

24 

3 

6  14 

2    16 

II   iS 

31 

420 

31 

12 

0 

12' 

I 

0  23 

I        2 

I    4 

62 

III 

II 

10 

I 

31 

2 

5    0 

13    12 

i5  iS 

H 

J     2     0 

12 

16 

0 

14 

I 

I   II 

31     II 

II   21' 

21' 

0     II 

21 

12 

I 

6 

3 

6  17 

42    II 

14    IT 

31 

r     2     0 

16 

10 

0 

8 

2 

I   12 

31       ' 

2       I 

12 

61      I 

II 

2 

I 

4 

I 

0    2 

6      2 

4    * 

10 

120 

14 
150 

12 
31 

0 

2 

3 

2 

I   14 

I       0 
144      4 

I   16 

Zt$ 

520 

117 

I 

0  10 

16    0 

Note,  You  muft  write  down  the  numbers  of  the  fame  denomination 
under  each  other,  in  all  the  preceeding  examples  ;  and  add  them  up  as  in 
addition  of  money  ;  only  take  care  to  carry  from  one  denomination  to 
another,  according  to  the  table  pertaining  to  each  particular  weight  or 
meafure. 

^efiUm  for  exerct/e  tn  Compound  Addition^ 

OyESTION  I.  ' 


frank  GnxxUj  Belch,  and  Sodding  Dan, 
Mujl  have  a  bottle  with  Sir  John^f 
Andy  topen  like,  ivith  Trotf  prevail^ 
To  fill  a  jug  of  nappy  ale, 
1^  i^Z  •  ^  mighty  jug  indeed  ! 
A  yard  ahoutf  'wasjiird  ivitkfpeed;  , 
Ten  quarts  it  held,  as  neighhaurx  telly    • 
Wliich  plea^  d  the  landhrd  mighty  'weiL 

By  the  pence  table,  50  pence 
;=4J»  2//.  which  fet  down  three 
times,  thus  :  j.     d. 

Frank  Guzzle  -  42 
Belch  -  -  -  -  4  2 
Soaking  Dan     .-42 

The  fum  fpent     .     -     12;.  6^. 


Three  times  lUngfilPd,  the  topers  they 
Could  fcarce  condu&  tkemfelvcs  ntuay, 
But  paid  thefcorej  which  pleafed  Trot 
To' think  <w hat  cufiomers  he'd  got ^ 
'Ttvas  fifty 'pence  a-piece  ihejhot,. 
What  nuas  the  xuholc ywng  Tyro  tell, 
}Vkich  pleased  the  landlord  Trotfo  wellf 


} 


^ejl.  2.  How  much  is  A  (born 
20  years  ago)  older  than  B,  who 
will  come  into  the  world  fourteeii 
years  hence  ? 

To        20 

Add       14 

Anfwer         34  Years 


^eft,  3 .  A  gentleman  by  will  left  the  following  legacies  to  be  di. 
vided  amongft  his  children,  viz.  four  fons  and  three  daughters  :  to  Simpa 
300/.  to  Ralph  160/.  to  John  is^to  James  120/.  to  Sufan  93/.  to  Ruth 
|x.  and  to  Margery  430/.  Query,  the  fortune  the  gentleman  left? 


♦Sir  John  Barleycorn, 


f  The  Landlord, 


To 


•J 


To  anfwcr  this  Qoeftioib 
together  thus ; 

Simon  ^s  1  fjoo 

Ralj^'s  I  1 60 

John's  I  o 

James's  ^  Share, -^120 

Sufai^'s  I  95 

Ruth's  o 

Margery'sJ  L430 


ADDITION. 

write  down  each  one*s  fortune,  and  add  them 


o 
o 
I 
o 
o 
I 
o 


d. 

o 
o 
o 
o 
o 
o 
o 


Fortune  left    1103     2    o 


^eji,  4,  A  peHbn  waS'  16  years 
of  age  29  years  iince  ;  and  it  is  faid 
he  will  be  drowned  2 1  years  hence  r 
pray  in  what  year  of  his  age  will 
this  happen  ? ' 

!His  age  29  years  fince  '  =  16 
His  prefent  age  —  16  *  =  29 
Years  to  come    -    -    -     -     21 


Anfwer 


66 


^eft,  5.  A  |;entleman  dying,  left  his  executor  a  fum  not  amounting 
to  2000/.  to  be  10  divideid  amongfl  his  relations ;  that  his  father  and 
mother,  his  fon  and  his  grandfon,  his  brother  and  his  daughter,  Ihould 
each  receive  a  fum  not  lefs  than  6661  •  ip.  $d,  Qjiery,  the  fcheme  of 
kindred,  and  exadl  fum  left  ? 

SoLimoN.  Suppofe  two  widows,  A  and  B,  tio  kin  to  each  other,  to 
be  left  each  with  a  fon,  and  that  A's  fon  marries  B,  and  B's  fon  marries 
A  ;  and  that  A's  fon  has  a  fon  by  B,  and  A's  fon  is  the  gentleman  that 
leaves  the  money.  This  is  the  fcheme  of  kindred,  and  to  find  the  fum 
left,  proceed  thus  : 


Tohi«  iather,  who  in  this  cafe  is  the  fame  ^s,  his  fon. 
To  his  mother,  who  in  the  fame  manner  is  his  daughter. 
To  his  grandfon  likewife,  who  is  the  fame  as  his  brother, 

Sam  left     ^    - 


666 
666 
666 


>3 
13 


d. 

3 
3 
3 


1999  19     9 


SlueJI.6.  A  (heep-fold  was  robbed  three  nights  fucceffively  ;  the  firft 
night  half  the  (heep  were  ftolen,  aijid  half  a  (hecp  more ;  the  fecond  night 
half  the  remainder  were  loft,  and  half  a  (heep  more  j  the  laft  night  they 
took  Jialf  what  were  left,  and  half  a  fheep  more,,  by  which  time  they  were 
reduced  to  twenty ;  how  many  were  there  at  firll  ? 


The  number  Itft  =  20  Sheep. 

"   1 

42      >  Stolen  the 
84     J 


{  zd  V  Night, 
Lift  J 


Anfwer    .    •       167  Sheep  at  firftt 


^'ft.  fi 


1 


SUBTRACTION;  3, 

^eft.  .7.  FIcafe  to  inform  me,  how  much  money  I  mnft  fend  to  mjr 
Baker ;  for  twenty  Halfpenny  loaves,  twenty  Penny  loaves ;  and  twcntjr 
Three  -  Hal/fenny  loaves } 


20  Halfpenny  loaves,  = 
20  Penny  ditto  = 
23  Halfpenny  ditto      = 


s. 

d. 

0 

10 

I 

8 

0 

Hi 

•  < 


Anfwer        jC*    o     3       51- 


VIII.     COMPOUND    SUBTRACTION. 


TE ACHETH  to  find  the  difference  between  any  two  fums  of  divcw 
denominations. 
RULE.  Sobtradl  as  in  integers,  only  when-  the  lower  number  in  any 
denomination  happens  to  be  greater,  borrow  one,  that  is,  add  as  many  to 
the  upper  number  as  makes  one  of  the  next  fuperior  denomination,  and 
then  iubtra^  the  lower  number,  and  fet  down  the  remainder  ;  then  carry 
I.,  and  add  it  to  the  lower  number  of  the  next  denomination^  and  fub« 
trad  as' before.  , 

EXAMPLES  rf  MONEY 


EXAMPLE     I. 

From     •     . 
Take     -     . 

jC*     X.     d. 

19     H     5f 
12     16     4j 

|lemains 

6     18     i^ 

Proof    - 

10     14.     c4- 

To  work  this  exan^le,  begin  at  the  leaft  denomination,  faying  i  from 
2,  and  there  reniains  i  farthing,  which  place  under  the  line  thus  J  ;  then 
fubtraft  4  from  5,  and  there  remains  i  penny,  which  fet  down  under  its 
own  denomination,  and  proceed  to  the  (hillings  ;  16  from  14  I  cannot, 
.20  that  I  borrow  to  14  is  34,  16  from  34,  and  there  remains  18  ;  then^ 
becauile  you  borrowed  i  pound,  or  20  ihilUngs,  fay  i  that  1  borrowed 
and  2  is  3,  3  from  9  and  there  remains  6 ;  i  from  i  and  there  remains 
nothing;  and  the  remainder  is  61.  i8f.  i\d.  which  add  to  the  line  above 
it,  and  the  fum  will  be  equal  to  the  top  line,  which  proves  the  work  to 
be  right.  v 

Observation,  Subtradion  of  all  forts  and  (denominations,  is  performed 
after  the  very  fame  manner  as  the  preceding  example,  only  you  muft 
borrow,  and  add  or  repay,  according  to  each  denomination;  therefore  to 
give  any  further  explanations  relating  thereto  would  be  only  tautology. 

K.  2% 


4P 


SUBTRACTION. 


£/•    2*       J^*  S»        dm 

From    -       32  i6     8| 

Take    -       12  14  io| 

Remains       20  i     9I- 

'  ■  ■  »■■  ■  ■    ,1 . 

Proof    1       32  16     84 


E.  3.  /• 

4* 

21 

10 
19 

d. 

20 

10 

lo|: 

42 

10 

6i 

E»  4»  jC»    ^'     '^^ 

Borrowed    -    •     524  14    6 


E.  J.  ^.     J.    ^- 

Lent        .        -     4861   14    8 


1251 
II  2  2 
3^     I     o 


Paid  at  fundiy    »    46     2     6    Received  at  fundrf 
times  ..  1     II     I     8  times   -  -       i 


12    4    8 
216 

3     4    4 


121  I  2 

2124 

312  6  6 

2  1  2 

6  3  J 

82  4  4 

311  I  I 

8  2  I 


Paid  in  all     -     •         1^4     211 
Remains  unpaid    —     370  11     7 


Received  in  all 
Remains  unpaid 


864 


3997  ^2  " 


E.  5.  Suppofe  my  half-year's  rent  is  20  guineas,  and  that  I  have  laid 
out  for  the  land-tax  and  other  levies  8/.  i8f.  %\d.  and  for  feveral  repairs 
3/.  41.  zd.  what  remains  due  to  the  landlord  ? 


Half-years  rent. 
Land-tax,  &c. 
Repairs 


^-  8   i&     8i 
-34* 


I' 

21 


o 


o 


} 


Balance  due  to  the  landlord 


12     2   ioi 


8  17     i| 


I  E.  7.  A  carpenter's  bill  upon  a  farmer  is  86/.  its.  8</.out  of  which  hef 
as  received  in  cafh  20/.  in  com  6/.  12/.  %d.  in  coals  2/.  u.  6^.  and  in 


has 

checfe  and  bacon  1 2  j.  6-|.^.  what  remains  due  to  the  carpenter  ? 

The  carpenter's  bill  -         »         * 

""Cafli     -     -  jf  •  20     o     o 
Corn     -     .  6  12     2 

Co^ls  -  216 

Cheefe,  &c.  -       012 


86     18     8 


Paid  in 


29      6 


2i 


6i 


Balance  due  to  the  carpenter 


SI     12     5t 


WEIGHTS 


StJBTRACTION. 


4' 


WEIGHTS  and  MEASURES. 


•      *i:R(>Y  WEIGHT. 

Froni.'^    Si     16        15       18 
Tike      i^     14      8        iz       19 


APOTHECARIES'  WEIGHT. 

From     -     38     10     I       2        4 
Take    -282        i      12 


Remains      67      2         2      23 

AVOIRDdPOISE  WEIGHT. 

TonsC,qrs,lbi     Ih,  0^.  drsi 
From  36  18  2  26      26    o    8 
Take  21   19  3  66       12     i   li 


12 


Remains     36      17       o 

GLOTH  MEASURE. 
Tdii  qrt  na.  Ell.  Bug.  qrs^  na 


From  326  2  3 
Take  218  3  I 


3« 
14 


4 
3 


2 
3 


Rem« 


14  18  3  20       13  14  12 
LONG  MEASURE. 

From  281  I  7  26    ^S  t  8 
Take    82  2  5  38     18  i  4 


2 
I 


Rem.  1CJ7  3  2  24    o    3 

LAND  MEAStJRB. 

'     A*  R,  P*  A*  R»  Pm 

l^rom    864  2  26  38  o  31 

Take    518  i   18  21   3  24 


Rem.  198  2  I  28     18  t  4     I       Rem;     546  16  16  i     7 

WINE  MEASURE.  A  nobleman  hath  two  cellars^  the  larger  con- 
tains of  feveral  kinds  of  liquors  3  tons  and  2  hogfheads,  and  the  other  i 
ton  3  hogfheads^  32  gallons^  and  4  pints ;  how  much  liquor  is  there  in 
the  one  more  than  the  other  ? 

ToKSi  hbd*  gaL  fti. 
From  -  .  -  3  2  0  o 
Take     .      -         i         3      ^2        4 


RenEiains 


30 


Proof     ^      -        3^06 

WINCHESTER  MEASURE.  A  brewer  dfclivers  to  his  cuftomers 
in  one  day  24  hoslheads  and  16  gallons^  in  another  day^  1 8  hogfheads 
fend  48  gallons^  what  is  the  difference  ? 

hhdsk    gaL 


From     - 
Take     - 

Remains 

Proof 

From 
Take 

Remains 


24 
18 


16 
48 


19 


24       16 

Moi  *w*  di  h, 
t8  2  6  21 
ro      3     2     23 

III  I     M^^.^—- .— I 

7       3     3     «* 


From 
Take 

Rem* 
TIME. 


D&Y  MEASURED 


18 

6 


14  2 
to  3 


22 
3 


26  o 
34  3 


M*^ 


12 


3  3 


18  27  2 


Dm  h,  m, 
8  14  46 
4   21   18 


fee. 
31 

5i 

17  27  39 


Slueftt9$i 


4J  SUBTRACTION. 

^efitom  for  Exerci/e  In  Compound  StthtraBiOH» 

^efi.  I.  A  horfe  in  his  furniture  is  worth  38/.  12^.  out  of  it  iGL 
i^i.  hsyff  much  doth  the  price  of  the  furniture  exceed  that  of  the  horfe  I 

In  furniture    -     -     38     12 
Out  of  it         .     -     i^     15 

Aofwer      21     17 

^efi,  2,  A  boy  was  bounds  by  indentures,  td  fervc  his  mafter  feTeii 
years ;  and  when  he  had  acconlplifhed  6  ytafs,  6  months,  6  weeks,  6  day$ 
d  hours,  6  minutes,  and  6  feconds,  pray  how  long  had  he  to  ferve  ? 

7V^.  moi  ay*  </•  h*,  m.  fee* 

From >..«7    o    o    o    o    o    o 

Take 6    6    6    6    6    6    6 


llbmamm^mm,t^^^^mm»i,mimm.^»tam 


Anfwer  -o    5     i     oj7»53  54 
Proof  .^ ^..  7000000 


^tft.  3.    A  fnaii  in  getting  up  a  may-pole  only  20  feet  high,,  tras  ^ 
obferved  to  climb  8  feet  every  day  ;  but  every  night  it  q^me  down  again 
ibur  feet ;  in  what  time,  by  this  method,   did  it  reach  the  top  of  the 
pole  ? 

Goes  up  the  firft  day  8  feet  ^eft*  4.    A  Was  bom  when  B 

Gomes  down  at  night  4  was  21  years  of  age;  how  old  will 

'  —  A .  be^  when  B  is  47  ;  and  what 

4  ift  day  will bethe age  of  B,  whenAis  60  ^ 


C^oes  up  the  2d  day    8 


From    47 
12  Take     21 


Comes  down  at  night  4 

8  2d  day 
Goes  up  the  third  day  8 


Rem.     26  the  age  of  A 


To    60 
16  Add  21 


Comes  dowii  at  night  4 

12  ^d,d2cy 
Goes  up  the  4th  day   8 

20  feet 

Anfwer,  the  fourth  day  at  night 


Sum  81  B's  3ge 


%^*  Ji 


1 


■  SUBTRACTION.  +3 

■ji  ti.^  lift  hr  d^gilirfair  A^da  a  i,nanf,far<Kir  Sravt, 

Tvicivi  tlumfandpiunds  in  goU,  h/iimriptiiiuiijixfnrt. 

To  be  difirihuiid  'With  can,  Tl.igtt.Jy  nok,  luh  itiir  maiJ, 

^.  u^tdtrautt  it  mid;  B'iig  ih,M  m  mimbir,  ihy 

F-rft  n  4  ™«  litri  mujl  ti/utiJ  E^tviiatj/  guinta,  each  me  paid, 

fufifaxrlcm  hiKdridhaind.  To  mail  ihm  fini  and  gay  5 

jlndtilf  thai  fum  t^patjm  Wadi,  Tkec«itkman  Ralph a«dj«,tman !>«,, 

Ta  mail  hi:  glah  go  rind;  Tift  gaiaiai  and  a  irtvix,* 

Jlni  la  kir  maid  miji  Nanly  Han,  Which  madt  thim  lo/i  ahni  lit  can, 

Ti'ei  handrfdpauTtdiin  laJh,  htv'rymtrkil  fnuH. 
mefwelU  villi  pridi,  andfach  an  air!         f^"  'II tMi  ligacil' iiHfl paid, 

SSl  apr,  my  lady  Flajl.  tf^hat  di/rrmain  tiimd 

Thijlev/rd  aadhttlir  each  mufi  havt,  Ftrmf;  ikat  Uamiig  fiiirl/f,  maid, 

Jvfi  tviice  littt  hnidridBitrt,  Whoft  vi'tuH  madi  h(r  iind ,'      ■ 

£.      ..     d: 
Somieft     ..-.,.,,---      "two    o     o 
Niece     -     -       -.-.-*  i+oo     o     o 
Parfon  ~     -       .       -       .       -       -      700     o     o 

Miis  Nancy  Hare  .  ,  .  .  300  o  o 
Steward  and  butler  -  »  -  -  490  o  o 
Fanner  Brave  .  ^  -  -  -  lio  o  o 
Cook,  and  the  two  other  maids  -  63  o  d 
Coachman  and  footman     ^       -       -        11    10     o 

. . 300+  10      o 

The  daughter's  (hare £■  ^99S  '?»      <> 

■  ^eS  6  If  the  mean  diftance  between  the  earth  and  fun  be  81  mil- 
lions of  miles,  and  between  the  earth  and  moon  a+o  thoufands ;  how  far 
aro  thofe  two  luminaries  aTundet  in  an  eclipfe  of  the  fun,  wheh  the  moon 
is  lineall)'  between  the  earth  and  fon  ?  And  in  another  of  the  moon  whCii 
the  earth  is  in  a  line  between  her  and  him  i 

SuppofeEtheearth,  M  the  moon,  and  S  the  fun;  then  the  ctjipfe  of 
the  fuci  will  be  reprefented  by  fig.  i,  and  that  of  the  moon  by  fig.  2. 

Therefore  81009000— 24oooo=8o76oooo=_  S  M  fig. ,  or  the  dif- 
tance thefe  two  luminaries  are  afunder,  m  an  eclipfe  of  the  fun. 

FIGURE  1. 


^  BUBTRACTION, 

Ukewife  81000000-1-240000=81140000=:  S  M  fig,  2,  or  (ho  dif, 
tance  thefe  two  iuminaries  aie  afunder  in  an  edipfe  ^f  the  moon. 


^fji.  7.     B,  bora  161  years  ago,  died  when  C  was  47  years  of  age, 
who  it  feems  came  into  the  world  1 80  years  fincc,  and  out-lived  843  ycani 
the  funt  of  their  ages  is  requirecf  i 
Pirft     180  Theft  161 

47  '33 

133  Years  fincc  B  die4  Years  18  B'fl  age. 


Add 


f+7 
143. 

99  C's  age,     Then9o-f28=:ii8  thcanfwer. 


IX.  COMPOUND  MULTIPLICATION. 

TEACHETH  to  multiply  (by  one  common  multiplier)  any  fum  or 
number  conllfting  of  divers  dEijominations. 
Case  i.     When  thegiven  quantity  doth  not  exceed  12, 
-  RULE  I.     Write  the  multiplier  under  the  loweft  denomination  of  the 
multiplicand. 

2.  Begin  at  the  loweft  denomination,  and  multiply  it  by  the  given 
number,  and  fee  how  many  of  the  next  denomination  is  contained  in  the 
produft  ;  fet  down  the  odds,  and  carry  fo  many  to  tlie  next :  Then  mul- 
tiply the  next  denomination,  adding  what  you  carried,  and  fet  down  the 
odds ;  proceed  thus  till  all  be  multiplied. 

N.  B.     Multiplication  is  a  Ihort  way  of  working  the  rule  of  three, 
without  the  iife  of divifion,  and  is  preferable  to  ai^'  other  nittljod  in  buy- 
ing, felling  and  computing  the  value  of  Tarioui  commodities. 
Example  i.  K'     '• 

Multiply '.  16     JO 

By I 

Produfb 31      10 

To  work  this  example,  fay  3  times  10  is  30  (hillings,,  or  i/.  10/.  write 
down  10  and  carry  i.  Then  fay  3  times  10  is  3o,andoneis  31  pounds, 
which  fet  down,  and  the  anfwer  is  3;/.  loi.  as  appears  by  the  work. 

E.  2. 


MULTIPlilOATlON,     •        ,  4$ 

E.  tf  What .  will  4  poands  of       E.  3.    yfhat  come  ;  hraidiedof 
fugar  c<HBe  to  at  5|</,  pet  pound  ?      <jmfe-te,  at  i  /,  1 2t.  6^J  per  Cwt. 

4  5        .  . 

Anfiver     i     9  Anfwer     8       2    8| 

iyr^ir^.  CheeTerfadorsj  and  many  other  dealers,  who  bay  goods 
wholefale,  are  allowed  120  pounds  to  i  Ciut.  but  fell  them  out  at  iii 
pounds  per  Coy/. 

£•  4.  What  will  6  ells  of  hoi-  E,  ^,  What  will  8  gallops  of 
land  come  to,  at  5x.  ib^.  per  elj?      brandy  come  to,  at  2/.  ix.  3</.  per 

J.     4^.  gallon?  jf.     s.     d. 

6     10  a       I     3 

6  8 


Anfwer/,  2     i       o  Anf,  /;  16     ra    b 

E.6.  .What  come  10  anchors  of        E.  7.     What  will  1 1  barrels  of 

rum  to,  at  3/.  4/ .  %d,  per  anchor  \  fmall  beer  come  to^  at  i-o; ,  6^,  per 

4    4    ±  barrel?  lo    6 

10  II 


Anf. /.  32     J     8  Anf.    j(^»  5   15     6 

£,  8.  What  will  12  dozen  of  candles  come  to,  at  6;^  8^.  per  dozen  ^ 

6     8 
12 

Anfwer      •£•400 

Case  2.  When  the  given  quantity  exceeds  12,  and  is  fuch  a  nnmbcf 
that  any  two  figures  (in  the  multiplication  table)  being  multiplied  toge* 
ther,  will  produce  it ; 

RULE.  Multiply  the  given  price  by  one  of  thofe  numbers,  and  that 
produft  by  the  other,  and  if  you  make  u(fe.of  any  more  numbers,  proceed 
in  like  manner,  and  the  final  produd  will  be  the  anfwer, 

E.  9.  What  will  15  buljiels  of  wheat  come  to,  at  6x.  9|</,  per  bufhcl  \ 

6    9I 

5X3=15 

I   13  lit 


Anfwer     C^S     ^   ^°t 

To  work  the  preceding  example,  fay  j  times'  2  is  10  farthings,  or 
24</,  fet  down  J,  and  cafty  2 ;  then  fay  5  times  9  is  45,  and  2  is  47 
pence,=:3f,  \\d,  fet  down  11,  and  carry  3;  then  c  times,  6  is  30 
Jhillings,  and  3  is  33,=:i/.  13X.  The  firft  produa  being,  finifhcd, 
multiply  that  by  the  otKer  number,  faying,  3  times  2  is  6  farthings, 
or  \\d,  fet  down  \  and  carry  i,  and  fay  3  times  11  is.  33,  and  i  is  34 
pence,  =  2*.  10^.  fet  down  10  and  carry  2  ;  then  3  times  3  is  9,  and 
7  is  1 1,  fet  down  \  and  carry  i,  faying  3  times  \  is  3,  and  i  is  4, 

.  4tQn 


A6 


MULTIPLICATION. 


4  ten  ihillings  or  2  pouncb ;  then  3  times  r  is  3,  and  t,  it  ^/.-Huid 
tl\e  anfwer  is  5/.  i«.  iof</.  as  appears  hy  the  work. 


If 


E.  10.  Wliat  will  1 8ft,  of  but- 
ler come  to^  at.4i^.  per  pound  ? 

4i 
3X6=18 

6^ 

Anfwer     69 

E.  12.  What  will  45ft.  of  baa^ 
come  to,  at  5^/.  per  pound  ? 

?XJ=45 


Anf.X.I  I     6J 

£.  14.    Wliat  do  j;6  hogs  come 
to,  at  i/.  5(.  4^.  per  hog  ? 

»'■  5    4    ' 

8X7=56 


16 

2 

8 
7 

Anf. 

£r7o 

18 

8 

E.  16 

.     What  come  7* 

reams 

of  paper 

to,  at 

^3 

%d.  per 
8 

9>^8= 

ream? 

6 

3 

0 

8 

Anf. 

£•49 

4 

0 

E.  18.     What  will  88  galloas 
of  i^e  come  to,  at  li.  4^.  per  gal.  ? 

4 
11X8: 

=88 

■ 

H 

8 
8 

Anf,    ^.5  17    4 


£.11.  What  will  joft.ofcheefe 
come  tOj  at  3I  per  pound  \ 

d. 

3i' 
loy  3:;=S0 

2     8f 

3 


Anf.      8     li 

E.  13.  How  much  is  the  fier- 
ling  value  of  50  moidores,  at  271. 
cadi?  I     7 

_jto  X  J=So 

13  10 

£ 

Anf.    £.  67 .  10 

E.  i;.  What  come  64  firkins 
of  butter  to,  at  i/.  8;.  per  firkjn? 

I     8 

8X8=64 


II 


4 
8 


Anf.    £*89  12 

E.  17.  What  is  the  price  of 
80  yards  of  Irifh  cloth,  at  iq^d^ 
per  yard?  lo-^ 

10X8=80 


8 


9. 
8 


Anf.    £*3  10    o 

E.  19.  What  coHie  96  buihels 
of  barley  to,  at  3/.  2^^.  per  bulhel  ? 

3     2i 

i2X8==96 


, 


I   18     6 
8 


Anf,  ;C«  ^5     8    o 


E.  20.    ' 


MULTIPLICATION.    •  47 

£.  20.  What  will  i44lb«oftea        £.  21.     How  much  win   132 
^ome.tOj  at  4/,  6d,  per  pound  f         dozen  feet  of  fawing  come  to,  at 


46 

12X12=144 

2    14      0 
12 

4^i.  per  dozen  ?     4^ 

12X11=132 

4    6 
II 

Anf.jf.32.  8    0 

Anf.   /•  2  9    6 

Case  3.  When  the  given  quantity  cannot  be  produced  by  the  mul- 
tiplication of  two  fmall  numbersi 

RULE,  Find  the  neareft  number  ta  it  lefsj  by  which  multiply  as 
before^  then  for  what  is  wanting  multiply  the  price  by  that  number^ 
and  add  it  to  the  laft  produft  and  the  total  will  be  the  anfwer  required. 

E.  22.  What  come  17  Cwt.  of  .  E.  23.  What  come  29!^.  of  fine 

jaifins  to,  at  i/.  4;.  2^«  per  Cfwti  hyfon  tea  to^  at  191.  6d,  per  ili  ^ 

142  ig    6 

4X4-j-i==i7  4=:7+ir=29 


4  16     8 

3  18 

0 

4    ^    • 

7 

19    6    8=16 

27     6 

0—28 

I     4    2—1 

Anf. 

£. 

19 

28     5 

6—1 

.  20  10  10 

6 

E.  24.  What  will  37  grofs  of        E.  25.  What  will  42  yards  of 

buttons  come  to,  at  i/.  los.  6|^.  fine  hoUand  come  to,  at  10/.  2^. 

per  grofs?  -  per  yard? 

I  JO    6^  10     2^ 

6x6+1=37  ^ 5^X8+2=42 

9     3     3                                           2  II     o|. 
6_  8 

54  19     6=36  ^  .        .       20     8     4:^=40 

I   10     6f=i  1     o     ^:=  2 

Anf.  £.  56  10    oj  Anf.  ^.21     8     9 

E.  26.    Bought   65   iheep,    at        E.  27.  What  come  75  dozen  of 

1/.  5/.  4</.  per  fteep,  what  do  they  foap  to,  at  6s.  3^,  per  dozen  ? 


#ome  to? 
1 

iq 

5 

2^ 

4 
8X8+1 

8 
8 

=^5 

s.     J. 

9X8+3=75 

2  16    7^ 
8 

.81 
I 

Anf.  £.  82^ 

I 
6 

4=64 
4=  I 

8 

22  13    0  =7» 
q  18   io^=  J 

Anf.  £♦23  II   ta| 

E.  2l« 

^  MOLTlPLiGATlON* 

£.28.  ^RThat  win  86  doTjen  of  E.  ^9.  What  will  104  c0ple^ 
xneit^s  common  .htife.- came  to,  at  of  Taylor'a  Complete  Syftem  of 
2 A  4j.  2d.  per  docsen  ?  Arithmetic  come  tOj  at  51.  each  ? 

•242  .5 

8  X  1 1 — 2=85  loX  10+4=104 


17  13     4  2  10 

II  ID 


194    6     8=88  25     o  =100 

4     8     4 —  2  10       =4 


Anf.  j£.  189  18    4  Anf.  £.  26    d 

lint  the  z^th  exan^le  I  liave  taken  the  two  neareil  rinmbers  abo^e  tte 
given  quantity,  whcrife  produA  is  88 ;  by  which  I  found  the  value  of 
that  nuitiber  of  dozens  of  hofe  to  194/*  6s 4  %d*  from  which  I  fubtra<^ed 
twice  the  price  of  one  dozen  -to  find  the  price  of  %6y  the  anfwer  to  the'^ 
queftion. 

Case,  4.    When  th^  given  quantity  confifts  of  ^, .  ^y  or  |. 

RULE.  '  Divide  the  upper  line  (the  price  of  one)  by  4  for  |^  by  1 
for^;  and  for.|,  by  2  firft  for  f,  then  divide  that  quotient  by  2  for  ^,; 
add  them  to  the  produ^,  and  the  fum  will  be  the  ai^wer  required. 

E.  30*  What  will.  i:6|fti  of  raifins  E*  31.  What  come  36^  tons  of 

come  to,  at  6\d,  per  pound  ?  hay  to,  at  3/.  4^.  6d.  per  ton  ?    . 

i)     6i  4)     3  ,  4    6 

4X4=16  6x6=ii6 


2      2 

4 

19     7     0 
6 

8     8  ^16 

116  .  2    0  =3 

.5i     i 

rl6       l|=i 

8   iij 

Anf.  jf.  116  ^18     i| 

Anf. 

E*  32.     Bought  8|  butts  of  ftfong  beer,  at  8/.  41.  8^.  per  butt  ; 

2)     8.  4     8  ' 

8 


65  17     4=  8 

2)     42     4=4 
21     2  =  i 


Anf.     £,  72     d  Id 

When  your  given  (Quantity  happens  to  tje  very  large,  fo  as  to  c-onfiii 
of  hundreds,  ihoufands,  &c.  it  may  be  wrought  by  the  continual  pro- 
duA  of  three  or  jnore  numbers  ;  and  if  your  given  quantity  is  thoufands, 
multiply  the  price  of  100  by  10  for  1000^  and  the^produd  by  the  num^.- 
ber  of  rhouiands^  and  for  the  lower  quantities  proceed  as  before.  The 
following  examples  will  m^ke  -this  fufficiently  clear  to  be  ul:idcrftood. 

E-  33- 


\ 


MULTIPLICATION.  4j 

£.  33«  What  wJI  120  ounces  of        E*  34.    What  will  8462ft.  of 

fine  filver  come  to,  at  5^.  3^.  per  iron  come  to,  at  z^d,  per  pound  ? 
Oance?              53  2  J 

10X4X3=120  10 


2  12     6 
4 

10   10     o 


Anfwcrjf.31   10    o 

E.  35.    What  comes  i  ci/^t*  of 
bops  to,  at  i/»  2^.  per  pound? 


I 

2^ 
8x7X2— na 

9 

8 
7 

3 

7 

8 

2 

2 

3^=  the  price  of  i  oft 
10 

I       2 

1 1  =  100 
10 

ii     9 

1  =  1000 
8 

91  13 

4  II 
13 

96  19 

4  =  80QO 

8  =400 

9  =  60 
51=2 

21=  8462 

Anfwer96A  19*.  2f</i 

Anf.  £»6  1^     4 

•WEIGHTS    and    MEASURES* 

EXAMPLE  I.  A  filverfmith  has  4  bars  of  filver,  each  4ft.  60Z4 
8  duju,  3  gn^  what  is  the  weight  of  the  whole  ? 

Ih^  <?«•  divis.  grs* 

46         S3 

4 

Anfwer      18     i       12     12 

Note.  Weights,  meafures^  &c.  are  multiplied  after  the  fame  manner 
as  money,  only  you  muft  remember  to  carry  according  to  each  denomina* 
tion  that  refpeftively  pertain  thereto. 

E.  2.  An  apothecary  has  6  mix-         E;  3.    What  is  the  weight  of  10 

tures,  each  3  pounds,    i  ounce,  3  calks  of  raifins,  when   each    calk 

drams,    i  .fcruple,  and   10  grains,  weighs  5  cnvt.  zqrs*  18/^,  ? 
what  is  the  weight  of  the  whole  ?  C  qrs.  ft. 

ft*     1.     3     9    grs^  •         5     2      18 

3       I       3     I       10  10 

^  * 

Anfwer    56    2     13 


IlfitwCT  iS     8       50a 
H 


I 
r 


so 


MULTIPLICATION. 


0 

£.  4.  If  a  perTon  hath  1 2  bales 
ofiilk>  each  2  pounds^  10  ounces, 
and  4  drams,  what  is  the  whole 
weight  ? 

ft.  cz.  dru 


\o 


4 
12 


Anfwer  31     no 


E.  6.  Multiply  30  miles  2  fur- 
longs, and  18  poles,  by  2. 
MiUi  fur.  p. 
30       2     18 
2 

Anfwer     60      4     36 

E,  8.  Multiply  68  acres,  2  roodsj 
and  4  perches,  by  9. 
A,     r.    p, 
68     2     4 

^9 

Anfwer  616    2  36  ^ 

E.  10.  Multiply  82  lafts,  6  qrs. 
if-buftiels,  and  i  peck,  by  7  ? 
Lofts,  qri,  bu,  /. 
82      6      4     I 

Jl 

Anfwer     57^      S      S     3 

E.  II.  Multiply  9  months,  2 
weeks,  4  days,  1 2  hours,  and  4 
jDiinutes,  by  12  ? 

Mo,    nv,    d.    h.  m, 
9       2       4  12     4 

12 

Anf.      115      3      5    o  48 


E.  5.  A  (hopkeeper  bought  ^ 

pieces  of  Irifti  cloth,  each  piece  con- 

taining*42  yards,  2  quarters,  2  nails, 

what  quantity  did  he  buy  ? 

Yds.  qrs*  na* 

42     2     2 

4X10=40 


170 


O 
10 


Anfwer 
E.  7 


1705    o    o 

Multiply  300  yards,  r 
foot,  and  4  inches,  by  8. 
Tds.  ft,     in, 
300     I       4 
^ 8 

Anfwer  2403     i      8 

E.  9.  Multiply  4  B.  hog(heads> 
3  gallons,  and  6  pints,  by  4. 
B.hhd,  gal.  pts. 
436 

4 

Anfwer     16       15      o 

« 

Sluefl'iontfor exerc'ife  in  Compound 
Mult'ipl'icaUon . 

^eft.  I.  If  I  fpend  i^^.  per 
day,  how  much  is  that  per  year, 
allowing  ^6^  days  to  the  year  ? 


10X10X3+60+J 


3 

10 


12 


6 
3 


17     6  =  300 
7    6=    60 


2      5  7|-  =  365    Anfwer. 

^efl.  1.  The  Silk-mill  at  Z)f  r^'  contains  26586  wheels,  and  9774^ 
movements,  which  wind  ofF  or  throw  73726  yards  of  filk  every  time  the 
great  water  wheel,  which  givgs  motion  to  all  the  reft,  turns  round, 
which  is  three  times  i^  minute;  the  queftion  is,  how'  m^y  yards  of  filk 

max 


\ 


MULTIPLICATION.  jt 

may  be  thrown  hy  this  machine  in  a  day  reckoning  ten  hours  to  a  day's 
work  ?  And  how  many  in  the  compafs  of  a  year,  deduding  for  Sundays 
and  holidays  6$  days,  provided  no  part  of  it  ftands  ftill  ? 

73726 


221 178  Yards  in  a  minute 
60  Minuies  in  an  hour 


13270680 

10  Hours  to  a  day 


132706800  Yards  in  a  day 
302 


265413600 
398 1 204000 

Anfwer    40077453600  Yards  in  a  year. 
^eft.  3.  -There  are  7  chefts  of  drawers,  in  each  of  which  are  18  draw* 
tu,  arid  in  each  of  thefe  are  6  divifions,  in  each  of  ^vhich  there  is    i6/. 
€s.  8^,  how  much  is  there  in  the  whole  ? 

16  6  8 
' 6^ 

98  o  o  in  each  drawer 
18  " 


1764  in  each  cheft 

ll     . 

Anfwer     12348  Pounds  in  the  whole.         ,       , 

^efi.  4.  A  lady-s  caterer  bought  10  birds  of  two  forts,  viz.  turkiet 
and  geefe,  for  2 4 (hillings;  the  turkies  coft  4  (hillings,  and  thcgeefe  z 
fliillings^  a-piece ;  how  many  did  he  buy  of  each  fort  ? 
2  Turkeys  8  Geid^ 

8^.  I  6j. +8=245,  the  price. 

Or  thus;  2X4=^=8  J.  the  price  of  the  turkies,  and  8  X  2=i6f.   the 
^cc  of  the  geefe:  confequently  2  turkies  +  8  geefe  =  10,  the  anfwer. 
%<?/?.  5.  Suppofe  a  gentleman  has  an  eftate  of  800/.  per  annum,  and 
he  pays  land-tax  150/.  alfo  for  repairs  38/.  141*   2d.  what  is  hi*  neat 
«ftate  per  annum  ? 

Eftate  per  annum         -         •         -         7         -         800     o     o 

Land-tax          -         -         -             ^5°     oo\     ,88  14     2 
Repairs,  kc.      -         -         -  35i4,2j    ' 


IQ 


Neat  eftate  per  annum  -         -         -         -         6ii     5 

%<r/?.  6.  In  a  company  S  had  3/.  17^.  id.  more  than  T,  who  had  6 
gttmeas  lefs  than  R,  who  had  within  i6s.  %d,  as  much  as  W,  who  was 
Known  to  have  .100  guineas,  wanting  lo  marks,  of  13^.  4</,  each;  pray* 
'^lut  money  had  tbejr  among  them  ?  \   , 

Hz  Tit^f 


Firft,  100  guineas 
Ten  marks 

W  had     -  - 

$ubtraft  -  - 

Rhad      -  - 

Subtraa  -  - 

T  had      -  . 

Add     -   -  . 

8  had       -  - 


DIVISION. 


IOC     o     o 

6  13     4 


£'    '•    '. 


98 

0 

6 
16 

8 
8 

97 
6 

10 
6 

0 
0 

9' 
3 

4 

0 

2 

95 

I 

2 

•  -    -    .  98    6  8 

-  .    «    -  97  10  o 

-  -    -    -  91     4  o 

•  ...  95     I  2 


Anfwer      -    £'3^^      ^   ^^ 


X,  COMPOUND-  DIVISION. 

TEACHETH  to  divijie  by  one  commop  divifor,  either  a  fimpic  or 
compound  number,  into  any  propofed  number  of  equal  partSj  whereof 
each  (hall  be  a  compound  number. 

CASE,    When  the  divifor  doth  not  exceed  1 2. 

RULE.  Begin  at  the  higheft  denomination,  which  divide  by  the  given 
divifor,  and  fet  the  anfwer  in  the  quotient,  which  muft  be  of  the  fame  de- 
nomination ;  what  remains  muft  be  multiplied  by  the  number  of  parts  m 
the  next  inferior  denomination,^  and  added  to  the  given  number  of  that 
denomination,  and  then  divide  as  before.  Proceed  thus  through  all  the 
denominations.  , 

EXAMPLE    I.     Sappofe  there  was   i/.  i§s,   i|/.    to  be  diYide4 
Cjimongft  7  men ;  what  is  each  man's  Ihare  ? 

£'     ^-    ^• 
Anfwer     -     -  c 


7 


Proof    . 


To  work  this  example,  a(k  how  oft  7  in  i  ?  never  a  time;  then  1/.= 
20s.  added  to  155.  is  ^^s.  Then  a(k  how  oft  7  in  ^^i  5  times,  put 
down  5  in  the  quotient,  and  fay,  35  from  ^^,  and  there  remains  nothing^ 
then  alk,  how  oft  7  in  i  ?  never  a  time,  and  there  remains  i,  one  penny 
is  4  farthings,  and  3  is  7  ;  how  often  7  in  7  ?  once ;  fet  down  i  farthing, 
and  the  anfwer  is  5^,  q^d.  as  appears  by  the  work. 


E.  2.  Bought  4  Coy/,  ofcheefe, 
.  for  which-  I  gave  8/.    lo^.  4^,  at 
what  rate  did  I  give  per  Cnvt  i 

4)8     10     4 

Anfwer  J[^.  z      2     7 


E.  3.  If  10  dozen  of  candles 
coft  3/  17/.  id,  what  does  i  dozen 
coft  at  that  rate  ? 

10)3     17     I 


Aiifwcr    ^.  Q      7 


CASE 


DIVISION*  53 

CASE  2.  When  tke  divifor  exceeds  12,  and  is  fuch  a  npmber  that 
my  two  figures  (in  thp  multiplication  table)  being  multiplied  together 
wUl  products  it. 

RULE,  Divide  by  its  component  parts^  as  in  divifion  of  integers. 
SeeSe^ion  53,Cafe  4. 

EXAMPLE  I.  ,  Let  it  be  re-  E.  2.     Divide   7/^  6s,   equally 

quired  to  divide  45/.  12s.  Sd»  into  amongft  24'perfons  ? 

|6,  equal  parts  ?  f  6)7     6     o 

f4)45     12     8  6X4—241 


^X4=t6\  [4)1     4    4 

[4)11       82 


Anfwer    j^.  2     17     oi 


Anfwer    jf.  o     6     i 


E.  3.  If  I  fell  81  bufhels  of  E.  4.  If  I  fell  100  quarters  of 
wheat  for  30/.  7/4  6^.  what  is  that  barley  for  90A  what  is  that  pe/ 
per  bufhel  ?  quarter  ? 

0)90     o     o 

9  ^    ' 


r  9)  30    7    6  r  1 

X9=8w  ^ ioXio=ioo<j  - 

1 9)     3     7     6  I  ' 


o)  9    o    o 


Anfwer      £.0^6  Anfwer    /.  o  18     o 

CASE   3 .     When  the  divifor  cannot  be  produced  by  the  multiplication 
©f  two  fra^l  numbers,  divide  as  in  Sedlion  4. 

E.I.     Divide  21/.  175.  equally  E.  2.     Required  to  divide  2 14J* 

/jmongft  17  perfons  ?  17^.  3^.  equdly  amongft  34  per^ 

£.     s.     £,     f.     d.  fons  ?        ^.     J.     //. 

'7)2117     (1,5     8|  Anfw.  34)21417     3(6/. 

-J.Z  ^?i 

4  10 

20  20  ' 


'7)97(5^*  .34)^i7)^^* 
85  204 

12  13 

12  12    . 


17)144(8^.  34)159(4^/. 

136  136 


8 


25 


4  4 


I7)32(Ifx,  34)  92(X 

J^  68 

'^  Remainder,  24  Remainder. 

Anfw.  6/f  6/.  4|</,  f$  each. 

E.  3- 


j4  DIVISION. 

I 

E.  3.    If  I  CwU  of  cheefe  coft  lA  i  $s.  \d.  what  is  the  price  of  i  ft  ? 

2)1     15    4 


8)0      1    6i 
Anfwer    £•    o      o     si 

E.  4«     If  52  tons  of  •hay  coft        E.  j.     Let  it  be  required  todi- 
167/.  141.  what  win  I  ton  coft  ?       vide  zoo/.  9/.  id.  into  104  equal 


52)167     14(3A 
156 


II 
20 


52)234(4/: 
208 


26 
12 


52)3 1 2(6^; 
312 


Anfwer  3/,  41.  6d»  per  ton.. 


parts  ? 


104)200    9    1(1/* 
^104 

95 

20 


^04)1929(18/;' 
104 

"189 
Ssz 

57 
12 

I04T68'5(6/. 
624 

■"67 

4 

104)244(1 
_2o8 

Anfwer  i/.  i8/,  6^/; 


WEIGHTS  and  MEASURES. 

« 

EXA^5PLE  I.     Divide  16 /i.         E.  2;      Divide  140  acres^  t 
t9z.  i^divts.  Sgrainshy  2  ?  roodsj  26  poles,  by  12  ?  ' 


li,  oz.  divfs.  grs, 
2(16     I       15      8 

■      ■      ■  I  I  ■ 

Anfwer    80      17    16 


12)140    2     26    ^ 
Anfwer     II    2     35*^^ 


Divifion  of  weights  and  meafures,  &c,  is  performed  in  the  fame 
manner  as* the  above  (with  eafe  and  accuracy)  paying  a  due  regard  to 
their  feveral  denozninations. 

^eft'tQtis 


DIVISION. 
Queftionifor  exerci/e  in  Compound  Di*vtfioH.^ 


St 


^ft.    u , 


S  ay  %  Hodge  to  hit  grandmother^  Grannum^  ^  fi^t 
^hat  the  money  and  purfe  you*  n^e  given  to  me^ 
Is  ivorth Jtxteen  and  e'tght-pence^  its  *we//  its  no  tvorfef 
For  the  cajh  is  in  'value  <worth  nine  times  the  purfe  ; 
What  fumy  then  J  had  Roger y  nonv  ^yroypray  telly 
Which  tickled  his  fancy  y  and  pleaf*  d  bimfo  'wellP 


Anfwcr       o     15    o 


St     d. 
9 

Then  from    . 
Take     -     ■ 

Remains 

/.     d 
.  16    8 
-   15    0 

10'  0 

I     8  r    Price  of 
^  \  the  purfe 

^efl.  2.  The  Speftator's  club  of  ^efl,  3.     The   remainder  of  a 

fat  people^  though  it  confifted  but  divifion  is  325,  the  quotient  467^ 

of  15  perfons;  is  faid  to  weigh  no  thedivifor  is  43  more  than  thefum 

le(s  than  3   tons ;    how  much  on  of  both  \  what  is  the  dividend  ? 
an  equality  was  that  per  man  ? 


3 

325 
467 

20 

- 

43 

' 

5)   60 

Multiply       835    Divifor 
by    -       467-1-325  the  rem 

3) .  12 

5850 
5012 

l^nfwer 

V 

-    4 

Cwt.  each 

nian 

3343 
Anfwer  390270=:  Divifor. 

^^efi.  4.  By  felling  240  oranges  at  5  for  two-pence,  half  of  which 
coft  me  two  a  penny^  and  the, other  half  three  a  penny,  I  evidently  loft  a 
groat ;  pray  how  comes  that  about  ? 


*  Firft,     240 

z 


Secondly,     2)120 


3)120 


5)480 


6od. 


AfOd, 


96  =  what  fold  for.  Then  60+40=  100  what  bought  for. 
And  100  •—  96  =  4^.  the  money  loft. 


e6       ■  DIVISION    > 

^e/t,  J.     Whit  difference, will  there  be  to  the  Proprietors  of  anl 
Aqueduft,  between  doubling  an  expence,  and  halving  a  profits 

,  '  Suppofe  the  expence  or  profit  to  be  2 « 

Then  2  X  2=4  double  the  .expence« 
And  2-r2=  I  half  the  profit. 
Anfwerj  difiference  $,  or  as  4  to  i . 

^i^'ft*  6.     Tray  can  you  an  a  Number  fix,  ' 

Which  multiply* d  hy  fen} en  time i  fix  ; 
And  then  divide  by  thrive  ele'ven^ 
Shall  giiic  the  ^mtlent  t'wel've  ttmeifemeni, 

rirft'7X  12=84,  and  84X33=2772: 

Then  2772-^-33=83;  alfo  2772-7-42=66  the  number  reqd^ 

^efi,  7.  Subtract  30079  out  of  fourfcore  and  thirteen  Millions,  a> 
often  as  it  can  be  founds  and  fay  what  the  laft  Remainder  exceeds  or  falls 
(hortof2ii8o? 

Fourfcore  and  thirteen  Millions  rr:  930000004 

Then  93000000-7-30079=3091,  and  the  Remainder  is  25811^ 
from  which  dedu^  2 1 1 80,  leaves  463 1  excefs,  the  anfwer. 

^eft.  8.  What  number  multiplied  by  72084,  will  produce  519004S 
cxadly  ? 

5 1 90048 -7- 7 2084=7 2  the  Number  required. 

^eft.   9.  Suppofe  a  perfon  by  trading  can  .clear  4894/.   zx.  3|/.  ia 
13^  Years  what  is  his  yearly  incrcafe  of  fortune  ? 

Years  £.     s.     d* 


2 


«7         f  9)9788  4  7t 
[3)1087  II  7 

Anfwcr  jf  •  362  10  64. 

^eft.  10.     I  would  plant  2072  Elms,  in  14  rows,  twenty-five  Fe€€ 
afunder.:  how  long  muft  the  Grove  be  ? 

« 

Firft,  207  2-7-14=:  1 48  Elms  in  each  row  ;  then  148—1  =  147  vacan- 
cies, and  147X25=^3675  Fectj  or  1225  Yards,  thelcngth  of  the  Grove 
requiaed. 


I    57    1  \ 

XI.    REDUCTIOll. 

TE ACHETH  to  bring  two  or  more  numbers  of  different  denomina^ 
tions^  into  one  denomination ;  or  it  ferveth  to  change  or  alter 
numbers^  lnoney>  weight,  meafure,  or  time,  from  one  demonation  to 
another,  and  is  generally  performed  by  multiplication,  or  divifion,  as  in 
Scftion  VI. 

ft 

EXAMPLES    of   MONEY. 

E.  I.    In  20  pounds,  how  many         E*  2«     How  many  pounds  in 
ifaillbgs,  pence,  and  fartljings  ?  19200  farthings  ? 


20 
20 

400  Shillings 
12 


4)19200 
12]  4800 


4800  Pence 

4 


2|o)    4o|o 


19200  Farthings 


Anfwer    £,  20 


E.  3«     In  321/.  1^1  Sy.  how         E.  4.     In    2988 J9  farthings^ 
Jjiany  farthings  ?  how  many  pounds  } 


321     14    H 
20 


6434 

12 

4 


4)298859 
12)  74714—3 

2|0)    622(6 2 

Anfwer    jf-  311     6     2| 


Anfwer     308859  Farthings 

The  tjiird  example  is  multiplied  the  fame  as  the  firft,  and  the  14^.  6^d* 
are  taken  in,  in  their  proper  places,  viz.  the  14  to  the  produ^  of  lhillings> 
the  6  in  the  pence,  and  the  |  in  the  farthings, 

E.  5.  Nrin    12/.  I  ox.  8^.  how         E.  6.     Let  it  be  required  to  re- 


'wuiy  four-pences  ? 

12     id    8 
20 

250 
It 

4)3008 


ducc  752  four-pences  to  pounds  ? 

752 

4 


12)3008 


Aafwcr '  752  Four-pences 


2jo;  25|o  —  8 
Aftfwcr    ^.12     10    8 


E.  7. 


58  REDUCTION. 

E.  7.    In  ^8  guineas,  how  many  E.  8.      In    48384   farthings, 

{hillings,  pence,  aad  farthings  ?  how  many  guineas  ? 

48  4)48384 


21 


-^  12)12096 


96 


1008  Shillings  ^ 

336 


12* 


008 


12096  Pence  ^f^^^     ^g  q^^^^^ 


1 


4 


48384  Farthings  E.  10.*      In   60/.  how  many 

crowns,  half-crowns,  ai>d  pence  ? 
E.  9.    In  4321/,  14X.  old,  how  60 

many  pieces  of  1 3-j-^.  per  piece  ?  ^ 

43^1     H    oi  —  Cfowns 

20 


86434  480  Half-crowns 

12 


30 


.1037208  j^QQ  Pence 
4 

y^j  r  9)4148834  E.  12.      How  many  crowns, 

54  I  6)  460981  —  r  1  half-crowns,  and  (hillings,  are  there 

— ^68To  -*-  1  j^^^  ^"  4-^^^'   ^^^'  ^^'  and  of  each  an 

'  equal  number  ? 

Anfwer  76830  pieces  of  1 3|.^.  each,  s.     d.                       £.     s.    d. 

and  14  j^r J.  remains.  f    o            '            426  ic    6 

26  20 

E.  1 1 .     How  many  half-crowns,         i     o  

crowns,  and  pounds,  are  there  in        ^S35 

14400  pence?  8     6                           12 


3I0J1440I0  12 


2)  4^0  Half-crowns  102  102 


102)102426(1004 


4)  240  Crowns  ^^g 

60  Pounds  '^ 

Anf.  1604  pieces,  and  i8y.  rem. 
•E.  13.  .  In  342/.  18/4  how  many 

(hillings  and  moidores  ?  E.  14.    Reduce  480  guineas  to 

324     18  {hillings,  crowns,  and  pounds  ? 

20  Firft  480  X  2 1  =  1 0080  Shillings 

J     /  ^68^8  Shniings .  Then  5)10080 

3  X9— 27|^^^^g^  4)  2016  Crowns 

""^^  Moidores  5^4  Pounds 

—  OF 


1 


REDUCTION. 


59 


OF    COINS. 

To  reduce  foreign  and  Englifh  coins  to  pounds  fterling. 

RULE*  Multiply  the  given  number  by  the  loweft  denomination  of 
the  price  or  value  of  i ;  and  divide  the  produdl  by  fuch  terms  as  will 
bring  out  the  value  in  pounds. 

EXAMPLE  I. In  1 178 dollars,         E.  2.  In  34opiftole9,  each  17;. 

at  4J.  ^d.  each^  how  many  pounds  6d*  how  many  pounds  ilerling  \ 
fterling  ? 

s.  d.  1 178  Dinars  /.  d. 

4  3  51  Pcnccin  i  dollar  17  6 

12  —  12 


S' 


1 178  Dinars 
^1  Pence  in  i  dollar 

1 178 
5890 


210 


12)60078 
2|o)5'oo|$  -  6 


340 
210 

3400 
680 

12)71400 


2jo)595|o 
Anfwer  ^.  297   10 


Anfwer  jf .  250  6  6 

Note.    After  the  fame  manner  may  any  foreign  coin  be  brought  into 
Englifh  fterling. 
To  reduce  pounds  fterling  into  foreign  and  Engliih  coin.  ' 

RULE.  Reduce  both  the  ilerling  money  and  foreign  coin  into  their 
loweft  denomination ;  then  divide  one  by  the  other^'  and  the  quotient  will 
be  the  anfwer. 

£.  I .  A  merchant  is  to  pay  296/. 
lis.  3^.  with  dollars  of  4;.  3^.  eacbj 
i^w  many  will  do  it  ? 

4     3  296     12     3 

xz  20 


E.  2.    In  774/.   i8i.  4</.  how 
many  florins,  at  jj.  id.  each  ? 

3  2  774  x8  4 

12  20 


5' 


593^ 
12 


38 


15495 
12 


51)71187(1305  Anfw. 
5« 


38)185980(4894  Anf. 
152 


It 


201 

488 

459_ 
297 

4» 


339 

304 

34* 

160 

152 

% 


E.  3» 


6o  REDUCUION. 

E-  5.  How  many  xxmks,  each  ly*  \d.  are  in  248/.  9/.  zd.  ? 

248     9  :? 
20 


i.  /. 

V                                   , 

13  4 

12 

• 

160 

1 

1 

1 

joX4X4=» 

Anfwer 

4969 

12 


1 1 0)596210 
4)5962 

4)1490— 


1490 — 2  "j 

372—2  r  ==io^- 


To  reduce  one  kind  of  coin  into  another. 
RULE.     Divide  one  by  the  other,  in  their  loweft  terms,  and  the 
quotient  will  be  the  anfwer. 

EXAMPLE    I.     How   many        E.  2.    How  many  crowns,  5/. 
moidores  are  equal  to  1 98  guineas  ?     4</.  each,  are  in  474  piftoles  of  1 8;. 

6d,  each  ? 
198  s.  d,     s,  d. 

^  21  5  4     18  6         474  piftoles 

— —       12         12  222^.  iri'i  piftole 

198        64"      222  948" 

39^  ~    948 

948 


Shill.  in  a  moidore 
9X3=^7 


9)4158 


3)  4^» 


64 


r  8)  105228 

1    8)iJi53-4l    -, 
,       Anfwer     154  Crowns     1544- 1  J   ^'^^ 

Having  fufficiently  fliewn  how  money  is  changed  from  ^one  denomina* 
tion  to  another,  I  (hall  now  proceed  to  weights,  meafures,  &c,    , 

WEIGHTS    and    MEASURES, 
EXAMPLE  I.  In  iHK  of  filver,  how  hiany  oilnces,  pennyweights, 
^    ^^"^2  Pounds  E.  2.     In  69120  grains  .ho^ 


12 

1 44  Ounces 
20 
2880  Penny-weights 


many  pounds  ? 

^   120 

24 

280 


r4)69 

\6)n 


24  2|o)288|o 


11523  _   12)144 

j>7^^  Anfwer    12  Pounds 


E»  3' 


REDUCTION.  6i 

E.  3.  A  gentleman  fent  4!^.  2  oz.  Sd-wts.  df  old  plate,  to  his  filver- 
fmidi,  with  orders  to  make  it  into  the  following  articles,  viz',  tdnkard* 
,  each  19  oz.  iS^-xy/j.-— cups  each  14  oz,  \od<wts, — ^falts  it 6z.  i^dnJon% 
— and  fpoons  2  oz.  4  </w/j.  how  many  of  each  fort  muft  he  make  ? 

(Tankard 
Cup    - 
Salt   .-• 
Spooh 


ox,  dtut, 
19     18 
14     10 
11      15 
.     2       4 

\       ' 

lb,  oz*  dtwts» 
428 
12 

20 

48    .  7 
20 

967) 

1008(1 
967 

967 

Anfwer  i  of  each  fort,  and  41  dwts  over, 

E|*  4*    In  18  pounds,  2  Ounces^  4  drams,  2  fcruples,  and  12  grains, 
jjiow  many  graii[is  ? 

ft.  §-3.3. /ry,  £•  J,     In  104932  grains,  how 

18242     12  many  pomids  ? 

It  2|o)io493|2 


218 


3)5246-  12 


8  .    '  8)1748  .  2 


1748                                                           12)218-4 
3  — 


5246 
20 


Anfwer  lb,  18.24212 


104932  Grains,  At^er* 

E,  6.  How  many  pounds  of  filver  are  there  irt  one  dozen  of  dirties, 
each  weighirig  25  ounces,  15  dwts.andone  dozen  of  opiates,  each  weigh- 
ing 15"  ounces,  ijdwts,  22  grains  ? 

.  lb,  oz,  divfs,  grsm 

One  dozen  of  diihes,  each  weight  -         -  2     i     1 5       o 

Ditto        -        Plates        -        -        -         -  131522 

One  of  each         «-         *.-        »         «         •  35     10     22 

12 


Anfwer     -    41     6     11       o 

E.  7.  In  a  medicinal  compofition  of  25  pounds,  7  ounces,  and  6 
drams,'  hpw  many  papers  of  po^^der  mayW  made  thereout,  each  weigh- 
ing 2  fcruples  and  1 6  grains,  allowing  an  ounce  and  a  half  to  be  loft  in 
levigating  and  weighing,  and  admitting  thefe  powders  were  to  be  equally 
diyided  amongft  175  perfons^  hgw  many  mnft  each  of  them  harve  ? 

From 


€z 


Yiom  the  weight 
Subtradl  the  lofs 
9.  grs. 

2       l6 

20 
66 


REDUCTION. 
li.   oz,  drs. 


25     7     6 
I     4 

2^,6      2 
12 

306  Ounces 
8 


2450  Drams 
3 

7350  Scruples 
•20 


7)147000 
8)  21000 


175)    2625(15  Anfwer 
>75 


875 

875 


X 


E.  9.    In  9536646  drams^  how 
many  tons  ? 

r  2)9536646 

I  8)4768323     1 

>zm6drs, 

>— 3J 


E.  8.  In  16  tons,  12  hundred, 
2  qi's.  1 2  pounds,  8  ounces,  and  6 
drains,  how  many  drams  ? 

7o«5.  C  f .    /A.  oz.  drs. 

16  12     2  12     8     6 

20 

332  Hundceds 
4 


1330  Quarters 
28 

10642 
2661 


37252  Pounds 
16 


596040  Ounces 
16 

Anf.  9536646  Drams 

E.  10*  In  12  hoglheads  of 
raifins,  each  weighing  8  Civf» 
2  f  rj.  6Ii*  h«w  many  pounds  and 
tons? 

C.  grs.  lb, 

826 

4     ^ 

34  Quarters 
28 

278 

958  Pounds  In  i  hhd, 
.12  No,  of  hogfheads 


4)  1 1496  Pounds  in  all 


r=i2/i* 


2|o)        ^^\^—^qrs,  2I0)     io|2— 2 

Anf.  Tom  16    12     2    12    8    6  .  Anf.  7<?/!r  5  2C.  2^r/,  i6lh. 


•MHiva 


Ewi. 


REDUCTION. 


^3 


E.  1 1  •  A  grower  bought  1 8  hogfheads  of  fugar^  each  weighing  fC*wf, 
3grs.  i^b,  out  of  which  he  has  fold  ^Civt.  iff,  164-/^.  and  orders  the 
xemainder  to  be  made  up  into  parcels  of  27  pounds  each ;  how  many  will 
^ere  be,  allowing  6  pounds  to  be  loft  in  weighing  them  up  ? 


C,  qrs»  Ih, 
To    5     I     i6|. 
Add  6 


5 

21 

-!? 
170 

610 

2 


I      22J. 


C,  qrs.  lb 

5     3     14 
23  Qjiarters 

188 

IL 

658  Pounds 

2 


1221 


1 3 1 6  Half-pQunds  in  one  hog(head 
18  Number  of  hogiheads 


10528 
1316 


From 
Take 


«     -  23688  1  Half-pounds  r  18  hogflieadt 
.     .     1221  /      in  the    •  (^  Qji^tity  fold 

f  ^122467 
Half  pounds  in  i  parcel      54'?     . _ 

I  9)  J71^3  }        Half-pounds 
6 — o  J 


411 


Anfwer  416  parcels,  and  i^lb.  over. 


E.  12;     In  1 46  yards  of  cloth,         E.   13.       In  2336  nails,  how 
how  many  quarters  and  nails  ?  many  yards  ? 

146  4)*33<5 

4 


584  Quarters 
4 


4)  584 
Anfwer     146  Yards 


2336  Nails 


E.  14.      In  864I  yards,  how 
msmy  ells  Engliih  ? 

864J 
4 


5)3457 


Anfwer  £//f    691     tjru 


E,  15.      in  691  Englifh  ellt, 
and  2  quarters,  how  many  yards  ? 

691     2 


4)3457 


Anfwer  Yds.     864     iqr. 


E.  i^* 


64^, 


REDUCTION. 


E.  1 6.  In  86  pieces  pf  cloth,  £•  17.  In  i  mile,  how  nuiny 
each  pipce  containing  30  yards,  poles,  yards^  feet,  inches  and  bar- 
how  many  foits  of  clothes  may  be    ley-corns  ?      i    Mile 


made  thereout  of  6|  yards  to  the 
fuit? 

86  Pieces 

30  Yards  in  i  piece 


4 


27 


2580  Yards  in  all 
4 


3)10320  Quartets 
.     9)3440        ] 

Anfwer  382  fuits,  and  if^^^.ovcr 


E.    18.     In   190080   barley- 
corns how  many  miles? 
3)190080 

J  ?)^  3  369  Inches 
3)5^80  Feet 

1760  Yardj 

2 


i)fds.in  I/,  1 1)35; 20 


4|o)32|o  Poles 
'    8J  8  Furlongs 
Anfwer     i  Mfile 


8_ 

8  Furlongs 
40 


320  Poles 
5i 


1600 
160 

1760  Yards 

3^ 

5280  Feet 
12 


63360  Inches 
3 


190080  Barley-corns 

E.  19.  How  many  barley-corns 
will  reach   from    Birmingham   to 
London,  being  109  miles  ? 
109 
1 760  Yards  in  i  mile 

703 
109 


191 840  Yards  in  all 
3 


575520  Feet 
12 


6906240  Inches 
3 


267 1 8720  Barley-corns 


E.  20.  How  many  times  doth  the  wheel  which  is  ^Ij^ds.  in  circum. 
fcrence,  turn  round  between  London  and  Liverpool,  being  202  miles ;    - 
Firft,  202  X  1760  (yards  in  i  mile)=35552o  yards 

54.  yards  Then  355520 

2  2  ' 


II 


1 1)71 1040  Half-yards  in  2o?  miles 
Anfwer    64640  Times 


K  2^1 


r 


REDUCTION. 


^S 


£.  it.  'Romv^tay  Barley-txirns  will  reach  round  the  terreftriai  globe^ 
which  i$  360  degrees^  and  each  degree  69).  miles  I 

360  Degrees 
69!  Miles  in  a  degree    . 

3240" 
2160 

24846 
180 

25020  Miles 

190080  Barley-corns  in  onelnik 

2001600 
iijiSo 
25020  • 

Aidwor     4755801606  Barley-corns 


E.  22.    .In  21  acres  of  land^ 
many  roods  and  poles  i 

91 

84  Roods 
40 


3560  Pole$ 

£*  ^4.  A  perfon  rents  a  fating 
which  contains  400  acres  of  land, 
but  he  is  to  till  no  more  than  196^ 
acres;  I  defire  to  kiiowhow  many 
perches  there  are  in  the  remainder  ? 

400  Acres 
4 

1600 
40 


E.  23.      In  3366  polesj  how 
miiny  roods  and  acres  I 

4lo)336|o 
4)  84  Roodi 
ii  Aciea 

^4  25:  In  i2hogfheads,  46  gal. 
3  qts»  of  winCj,  how  many  quatts  ? 
Hhd,  gal,  qts, 
.     12      46      3 

42 

802  Gallons  ' 
.        4 


from  64000  Pfcrdhes  in  the  wh6le 
Take  31440  '         A.    R. 

196     2 

inf.  32560  Pen  rem*''       4 

786 
40 


321 1  Qjiarts 

E«  26*     In  321 1  quarts  of  Wine> 
how  many  hogiheaus  I 

4)3211 


h 


19)  114^4' 


— 3  Q^arta 


Ferclies  tilled   3H40 
K 


>-» 


21:46  Gal. 
12 — 6  J 
Anfivet  li  /;>Wf.  Afi  gaL  3  ^/^. 

E.  27; 


gg      '  TIEDUCTION; 

E   27.     A  gentleman  ordered        E.  28.    In  8  hogfljeads  ofbeer, 
his  butler  to  bottle  off  3  pipes  rf    how  many  pints  ? 
red  port,  into  quart  bottles,  how  " 

n>any  dozens  will  the  two  pipes  fill  i 
a  Pipes 

2 

4  Hogfheads 

63 


252  Gallons 
4 


8 

54 

40 

432  Gallons 
8 


12)1008  Quarts 
Anfwer     84  Dozens 

E.  29.     In  8  Ms,  3  quarters, 
3  bu.  of  com,  how  many  gallons  ? 
X.    f.    ^«- 
8       3      2 
10 

83  Quarters 
8 


Anfwer     345^  ^^^^ 

I 

E.  32:  How  many  days,  hours, 
minutes,  and  feconds,  is  it  fince  the 
birth  of  our,  Saviour,  to  Chriftmas^ 
1 78 1  (allowing  Julian  years  ?) 


666  Buftiels 
8 


4)^ 
44J--I 


Anf.      5^28  Gallons 

'    E.  30.  In  5328  gallons  of  corn 
how  many  lafts  ? 
-     ,  '8)5328      .• 

8)  666 
i|o)    8^137-2 
Anfwer     Lajf.  8   3  grs.  2  hu:' 

E'  3 1 .     How  many  minutes  are 
there  in  a  Julian  year  ? 
W.  d.  h. 
52     I    6 

7 

365 

14 

1466 

7SO 
8766 
60' 

T 

Anf.  '5259^^ 


1781 

:6*   8905 
10686 

5343 

650065  h^ 

445  6 

650510  Days^ 
24 


2602046 
1301020 


1 561 2246  ifour& 
60 


936734760  Minutei 
60 


56204085600-  Seconds 


I    II 


*  6  Hours  being  a  quarter  of  a  natural 
day j  or  24hours;  therefore  dividing  the  . 
number  of  years  by  4,  thd  quotient  will   ^ 
be  day  f,  a*^  above,  and  J  or  fix  hours  over. 

lai.  Th<r 


.-'  ♦.» 


C    67    3 
XII.  The  RULE  of  THREE  DIRECT. 

TE  ACHETH,  by  having  three  numbers  given,  ta  find  a  fourth,  in  the 
fame  proportion  to  the  third,  as  the  fecond  is  to  the  firft  ;  or  as  the 
firft  is  to  the  fecond,  fo  is  the  third  to  the  fourth,  for  which  reafoa  it  is 
called  the  Rule  of  Proportion,  as  it  is  called  the  Rule  of  three,  from  its 
having  three  numbers  given ;  and  becaufe  of  its  excellent  ufc  in  arithmetic, 
it  is  oftea  named  the  Golden  Rule, 

To  perform  which  obferve  the  following 

RULE.  I  ft.  Place  the  three  given  terms  in  ijich  order,  that  the  firft 
and  third  may  be  of  one  name ;  and  the  fecond  muft  be  of  the  fame  name 
with  the  fourth  term  fought. 

2.  If  your  firft  and  third  terms  confift  of  divers  denominations,  reduce 
them  into  one.  and  the  feeond  into  the  loweft  name  mentioned. 

^  •        1 

3.  Multi-ply  the  fecond  and  third  terms  together,  and  divide  that 
produft  by  tlie  firft ;  the  quotient  will  be  the  anfwer  in  the  fame  deno- 
mination you  left  your  fccond  term  in, 

4.  If  there  happens  to  be  a  remainder,  it  will  either  make  a  frafliopal 
part,  or  it  muft  be  reduced  to  a  lower  denomination,  and  divided  by  the 
fame  divifor,  the  quotient  will  be  fo  many  of  the  faid  next  name ;  proceed 
in  this  manner  to  the  leaft  namCj  and  all  the  quotients  together  will  be  the 
anfwer  to  the  qu^ftion. 

Before  I  (hew  how  to  work  any  queftions  in  this  rule,  it  will  be  necef- 
fary  to  give  the  learner  the  following  inftruftions.  Firft,  obferve  that  the 
firft  and  fourth  numbers  are  called  extremes,  and  the  fecond  and  third 
means  ;  the  produ^  of  the  extremes,  is  equal  to  the  produ^  of  the  means. 

EXAMPLE  I.  As  4  is  to  12,  fo  is  36  to  a  certain  number ;  what 
is  that  number  ? 

4     ^     '2     -     3^ 

12 


4)43^ 


Anfwer     108 

Now  it  may  be  eafily  proved,  that  the  produft  of  the  two  extremes  i^ 
equal  to  the  produft  of  the  two  means,  for  4X  108= 1 2  X  36=432. 

Contraction  i.     When  the  fecond  term  can  be  divided  by  the  firft, 
nAiltiply  that  quotient  into  the  third  term,  and  the  produft  will  be  thi 

anfwer. 

Take  the  laft  example  to  prove  this ;  thus,   1 2  divided  by  4  =  3  ; 
^d  3  multiplied  hy  ^6:=^  198,  the  anfwer,  as  before. 

K  2  E,  2. 


6$ 


RULE  OP  THREB  DIRECT. 


E.  2.  As  1 2  is  to  I S,  fo  is  24 
to  a  certain  numberi  what  is  that 
number  t 

12  :  18  ::  24    i 
18 


192 


Anfwer     3$ 


The  preceding  example  at  fiill 
length.  X 

17  6  ; 


:  3 

20 

"77 
12 

930 
28 


28 


7440 
i860 

4)26040 

12)6510. 

2I0)  5412 — 6d. 

Anfwer  ;£» 27     2    6  as  before. 

Thus  you  may  fee  that  thcfe  con* 
tiadlions  being  confidered^  the  work 
may  oftentimes  be  performed  much 
(horter  than  by  the  common  me- 
thods. 


CONTEACTIOH  2.       WhCH    thc 

third  term  can  be  divided  by  the 
firft^  multiply  that  quotient  by  thc 
fecond  term,  and  the  prodod  will 
be  thc  anfwer. 

£.  5.  If  4  yafds  of  broad  cloth 
coft  3/.  i*js.  Sd,  what  will  a  ^<ecej| 
{Containing  28  yaids^^  come  to,  a^ 
^he  fame  rate  ? 

Yds,      £•    ''     ^' 
4     :     3     17     6  ::  28 

.7    4)*« 


Anfwer  27       2    6         7 

Contraction  3.  When  the 
fitft  term  can  be  divided  by  the 
fecond|  and  the  third  term  by  that 
quotient ;  the  laf^  quotient  will  be 
the  anfwer, 

E<  4f  As  24  is  to  8,  fo  is  36 
to  2  certain  number;  query  that 
number  ? 

24     :     8  ::  36 
8)H  3)36 

3  Anf,   I  z  No.  required. 

The  work  at  length. 
«4     :     8  : :  36 

8        ' 


*4 


r  4)288 

1   6)  72 


Anfwer     12 


E.  5.     |f  48  yards  of  cloth  coft  6/.  what  will  64  yards  coft  f 
rds.    £.  Ydu   £. 

48  -r  6  =  8  ;  and  64  -r  8  =  8,  the  Anfwer. 

'  »' 

Contraction 4,  When  the  firft  term  can  be  divided  by  the  thinL 
and  the  fecond  by  that  quotient ;  the  laft  quotient  will  be  the  anfwen 
See  the  preceding  example. 

E.^.  If  6  yards  of  cloth  coft  lA  }6$.  what  will  be  the  value  of  34 
yurdsj  at  the  fame  raf e  ?  6  Tds. 


■  \\ 
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Yiu        £,  s.      Tds. 

6   :    I  16  :;  34    , 
20 

36 

34 

144 
X08 

6)1224 

E.  7.    If  34  yards  coft  lo/.  4/. 
what  will  6  yank  of  the  (ame  coft  ? 

34   ;    10  4  ;:  6 

20 

204 
6 

34)  1224  (36/,  Anfwcr. 
102 

2|0)20|4 

An[w^T£.io    4    0 

204 
204 

E.  8.     If  i'  C*wt.  of  cheefe  coft        E.  9.     If  40  Civt.  of  cheefe  coft 
$6s,  what  will  40  Cw/,  of  thefam^    J  2/,  what  will  i  Cw/.  coft  ? 


coft? 


C*wt,         s,       Cnvt» 

I    :   26  ::  40 

40 


40 


52 
20 


2)0}  104I0 

Anfwer     jf  •  52 


4)0)  104^0 
2I0)  2|6 

Anfwer    jf.i     $    o 


Note.     To  prove  examples  in  this  ruk,  is  only  varying  the  operation^ 
as  niay  be  feen  by  the  preceding  examples. 


E.  lo*  Suppofe  I  buy  i  oz:  of 
tea  for  74^-  how  much  muft  I  pay 
for  I-  Cou/,  of  the  fame  ? 


oar. 


d. 

2 

lb. 

::  112 

16 

'5 

672 
X12 

■■■  ■•- 

1792 
15 

=: ;  Q^wt, 


£•11.    Bought  36  0%^  of  ^ver, 
at  the  rate  of  5;.  4^.  per  ounce, 
what  does  the  whole  come  to  ? 
o%*  s,    a.         ez* 

»    :   J   4  ::  3<> 
12 

36 


8960 
1792 


2)26880 

1^)15440 

^|o}   II2|Q 

Anfwer    ^,56 


384 

192 

12)2364 

'  2|o)i9|x 

Anfwer  ^.9     12     0 

The  fame  by  multiplication^ 

5     4 

6x6=3^ 

I   12    0 

6 

Anfwrer^.9  12    0  at  More. 


This 


JO 


RULE  OF  THREE  DIRECT. 


This  example  plainly  (hews  the  extenfive  ufe  of  mDltiplication^  and 
how  much  preferable,  in  fome  cafes,  it  is  to  the  rule  of  three,  b^  folving 
queftions  in  a  more  concife  manner,  and  therefore  it  is  very  neceffary  for 
all  perfons  to  be  thoroughly  acquainted  with  thofe  moft  ufeful  rules,  viz. 
compound  multiplication  and  divifion. 


E.  I  z.  If  a  foldier's  pay  be  6d,  per  day,  how  much  is  that  pet  year  ? 

J    ;    6  ::  365 

6 


Anfwcr 


12)  2190 

2[o)  1 812^6 

^•9    2     $ 


If  you  would  know  at  what  rate  you  muft  fell  your  goods  by  retail, 
(b  as  to  make  a  propofed  gain  by  the  whole ;  add  the  money  you  would 
gain  to  the  fum  the  goods  coft  you,  and  then  ftate  your  queftion  as  be- 
fore: Thus,  if  the  whole  be  fold  for  the  total  -of  the  coft  and  gain,  at 
what  rate  muft  any  part  of  it  be  fold  for  ? 


E.  13.  Bought  75  Cw/.  I  qr. 
13  /^.  of  tobacco,  wnich  coft  387/. 
1 5 J.  8</.  and  the  charges  upon  it 
amounted  to  $/.  5/,  %d.  how  piuch 
did  it  lie  me  in  per  pound  ? 

£.     s.    d. 
Prime  coft 
Charges 
C.  qr,  lb.  . 

75  I  u  : 

4 

301 
28 


387   15  8 
658 


394 
20 

7881 

12 


J  4 


241 1 

603 


8441)94576(11^- 
8441 


8441 


10166 
8441 


1725 


Anfwcr  i  i^-fJI^.  per  pound, 


E.  14.    If  34  Civf,  3  qrs,  25  /^. 
of   tobacco   coft    iii/.    ijx.    6d.' 
what  will  I  pound  come  to  at  that 
rate  ? 
Ctut.^qr,  lb,     J^,     s.    d.     IK 

34  3  25 :  III  15  6  ::  I 
4  20 


139 
28 


II 17 
280 


2235 
12 

26826 

4 


3917     )      io7304[27fw,=:6|^. 
7834  ^ 


28964 
27419 

Mil  ■  ■^— ^il 

•1545 


Anfwcr  S^d.  ^.^f  y  per  pound. 


•-PW^v  ■  ii^-  — '- 


RULE  OF  THREE  DIRECT. 


7» 


K  15.  If  lib.  of  tobacco  coft  6id.^\,  how  much  may  be  bought 
1 11/.  155.  6i* 


d.  qrs. 

Ih.       l^ 

r»     dm 

6    3iMf 

:       I    ::    m 

15    .6 

4 
27 

20 

■ 

2235 

39>7 
189 

12 

1 

^26826 

«7 

4 

«43 

0 

107304 

t 

81 

• 

3917 
75H28 

» 

105759 

1545 

107304 

' 

965736 

107304 

321912 

• 

— 28) 

4j 

107304)420309768(3917  ( 

139 

TV 

321912 

28       - 

f- 

Ih. 

. 

— Cwt.s^     3 

.25 

1 

983977 

III 

■ 

965736 

84 

• 

1 

182416 

277 

~ 

i 

107304 

252 

• 

t 

1                                                                                                         • 

751128^ 

25// 

r 

* 

751128, 

Anfwer     34  Cto/, 

■ 

^^ 

E  i6.     Agrocei 

•  bought  2  Cty/. 

£' 

x« 

X  qr,  14/^.  weight 

of  cloves,  which 

32 

4 

coft  him  32/.  4J.  and  he  gained  5/. 

5 

/^. 

by  the  bargain,  at 

what  rate  muft       Ctiot.  qr,  lb» 

— *- 

lie  fell  them  per  lb. 

2 

>   H 

:    37 

4  ::  » 

V 

4 

20 

. 

• 

9 

1 

266)744( 

ZJ. 

■ 

28 
76 
19 

53* 

212 

12 

266 

a 

66)2544(9^^. 

1 

- 

•    *394 

150 

4 

• 

, 

266)600  ( 

2  ^r/t 

f 

, 

532 

Adf^er  z;,  9^^7/7  P«r  ?<«>«*< 


68 


If 


7* 


ftULE  O^  THRfeE  DIRECT/ 


If  at  any  time  damage  has  ha{^ne4  togoods,  fo  as  to  oiake  si  pfopoled. 
lofs  by  the  wholeV  then  the  faid  loTs  mail  be  fubtraded  flom  the  CQft>  and 
the  remainder  made  the  fecond  term  as  before* 

E.  17.  Suppofe  I  have  by  me  300  yards  of  hoUand^  ttrhich  coft  me 
80/.  but  fome  damage  having  happened  to  it,  I  am  wUline  to  lofe  6A 
10/.  by  the  whole;  at  what  rate  thenmuft  I  fell  it  per  yardr 


300 


80    o 
6  10 


73  10 
20 


Yd. 
I 


5J00J14I70 


s.  4    270 
12 


E:  18.     Iftenpoundsoflueonjm/f 

coft  me  a  cro«wx. 
For  a  flitch  of  fix  fcore^  *wba9  muft 

lb.  s.  n. 

10      !      jf     ::     120 

s 


3)00)32140 

d.  10  240 

4 

Sioo)  9l6o 
3  qrs. 


i^)6o|o 
2|o)6|o 
Anfwer^.  3 


Poiind». 


Anfwer  41..  io|i/.  -^^y  P^^  Y^^ 

E.  19.     Art  oilman  bought  3  tons  of  oil,  which  coft  hith  151/.  i^s. 
and  it  fo  chanced,  that  it  leaked  out  85  gallons,  but  he  is  defirous  to  fell 
it  again  fo  that  he  may  be  no  lofcr ;  how  muft  he  fell  it  per  gallon  ? 
Firft  3  tons  =:  756  gallons  —  85  =  671 5  and  51/.  141.  =  3034J.  thcn^ 
gaU 
If  671        : 


-  Jhii. 
3034 


gal. 
I 


671)3034(4^- 
2684 


350 
12 


Erf  io.     I/ofteftrlke  of  corn  coft  » 

gH'tMea*^  not  more) 
Pray  nuhat  muft  Ig'fveforone  bun-* 
dred  and  four  f 

hu,  s, 

i     :     21 


44 


6ui 

104 


671)4200(6^/. 
4026 

"774 
_4 

67i)696(iyr. 
671 

25 


21 

104 
208 


Anfwer'  4^^  6|</.'^^  per  gallon 


2|o)2i8l4 

Anfwer  £.  109     4 

*  The  price  of  ^heat  at  this  prcfent 
time,  April  15,  i860. 

E#  2U 


r 


RtJLE  Ot^  THRfifi  DlRECti 


n 


E*  21.  Sappofc  a  bankrupt  owes  3000/.  and  has  in  inonfy,  goods^ 
taA  recovcrabfe  debts  800/.  its^  g^d.  now  foppofcthcfe  things  delivered 
to  his  creditors^  what  do  tfiejr  get  per  pound  ? 


5000 


800  12  9| 


20 


|6o'l2 
12 

4 


E.  22.  A  perfbn  owes  296/.  17/. 
but  not  being  able  to  pay  tlfc  whole, 
compounds  with  his  creditors  to  pay 
them  7  J.  6d,  in  the  pound,  how  much 
money  doth  he  pay  his  credito/s  ? 


31000)7681615 

4)256  — 615  Remains* 

12)  64 

Anfwer     5/.  4^* 

In  the. above  example^  though 
there  is  a  remainder  of  615,  yet 
the  part  of  a  pound  each  one  is  to 
'ttfivcj  can  be  no  more  than  5^.  4^. 


£' 

I 
20 

20 


s»  d, 
J6 

12 


4* 


90 


£'   ^* 
296  17 

20 

5937 
90   . 


^Io)53433|o 


'  12)26716    f  — lors 
1     Xo^n 

2|o)  222|6 4 

■  >  '  ■ 

Aofwer  j^*iii    6    4^ 


E.  23.  Suppofe  a  perfon  fails  in  trade,  and  compounds  with  his  ere* 
^tors  to  pay  them  12/*  6d.  in  the  pound;  how  much  doth  he  owe, 
^fhen  all  his  calh  and  effects  amount  only  to  700/. 


12,     6 

u 

50. 


/• 


700 

20 


£.  24.  If  I  fpend  2; .  6d,  a  day, 
and  lay  up  20/.  at  the  year's  end, 
how  much  is  my  yearly  income  ? 


1 


14000 
It 


£' 

ii|o)i68oo|o(ii4o 
18 

30 


Day 
t      • 


.2   6  ::  i^^i 


30       12)10^50 


Mk#«i*H*« 


2I0)  9l|2-— 6 

45     i^    ^ 
20      o    o 


Anfwer^. 65     12    6 


Anfwer  A1129 


£.25. 


.        »- 


74  RULE  DF  THREE  DIRECT, 

Et  tg.    Bought  coals,  at  4|</.  E.  26.    Bought  a  quantity-   of 

per  C<wt,  how  much  will  30  tons  timber  by  the  lump,  for  which  I 

come  to  at  that  rate  ?  gave  147/*  16s,  4^.  it  is  fuppofed 

Civf,      d.            Tons.  to  contain  70952  feet,  how  much 

'     I     41       I.      30    '  did  it  lie  me  in  per  foot  ? 

.       2t                20  Ft.                £.    s.     d.         fi. 

—        —  709;*    :    H7  16  4   ::    1 

9           6009        \  20 

.                   -" —  — - 

2)5400  2956  . 

^  12 

1 2)2700 


35476 


2|0)22|.5  ,  4 


Anfwcr    ^.11     50  7095*) ^4*904(2  f  r;.  per*  ft, 

141 904 

E.  27.  A  woman  twught  396  eggs  at  2  a  penny,  and  294  at  5  a 
pfeflny,  which  fhe  fdd  out  together  at  5  for  two-pence;  I  would  know 
whether  (he  gained  or  loft  by  the  bargain,  and  ho^  much  ? 

Firft     2:1     ::     496        Secondly  3.    I.  i     W     294 

I  I 


2)496  3)294 

I  ■      ■      ■    ■  ^mammammm^ 

12)248  J  2)    98       • 

2I0)  2I0— 8  s,%^zd. 


^•^ 


108  e,     d,         €. 

082       Thirdly  5  :  2  ;:  790 


2 


The  fum  the  eggs  coft^.  i     8  10 

£•  s*' d.                 — ^   ■  5)1580 

From  I  8   10  the  fum  tlje  eggs  coft.  ' 

Take  16    4  for  which  they  were  fold.  12)316 

I      I  I    .    IT   i< 

]^em.o  2    6  loft  thereby,  Anfwer,  2|t>  2I6 — 4^* 

.  /•'     6    4 

£.  28.  If  100/.  principal,  gain  5/.  intereft  in  \%  months,  what  will 
'  ^o/.  gain  in  the  fame  time? 

/•            /•  I' 

100       :        5     ::  40 

i|oo)  2J00 

AnfWcr  £.  z              £•  25, 


rule;  of  three  direct.  75 


145 


Z12S        34    9000 

1401a  ■  ■    ■■  -      34 

1 1 208  " 

2S0Z  '  8000 

.— ^  '  6000       - 

210)406291  |o  2125)68000(32 

12)20314— io'=:}§±4  ,JILl~a_8 

.    ,  4250 

2|0)     169I2— lOfl^.  ^2^^j 


AnC^.  84  12  lo-J 


Ax^wer  ts,  Bd, 


E.  31.     A  perfon  bought   448  E.  32.    If  i^marh  and  14. groats 

eggs  at  3  a  penny,  another  fort  at  huy  1 5;  loads  of  hay  ; 

2  a  penny^  which  together  were  Ho'wmanypomnds,'with  i6cro«utns, 
fold  out  for  lA  ijs,  6//.  how  manj^  /or  90  loads  will  pay  ^ 

tggs  were  bought  at  2  a  penny?  Firft,  a  inark=:i3/.  4^,  then  13 

^        ^.         e.                  £•  ^^  ^*  marks-f-14  groats=i788.  thcp 

3  '.      I    ::  448                   I    17  6  loads^       s.              loqds. 

I           o  12  5  v  15  :  178  ::  90 


3)448     1  5  I 


90 


20  r  c)i6o2p 


12)149 — I         —         15 


25  I  3;  3204 


r  5)i6o2p 
I  3)  3204 


12  5        12 


•  r 


1068  Price  of  90  loads 
301  So=:  16  crowns 


2 


Aaf,  eg^  at  7  a  penny*     602 


2|o)98|8 
Anfwcr/.49    8 


■^ 


l4%  '  E*55.: 


E«29.      What  will  14$  Iheep  E.  30.      Qae  who  bad  fold  a                 ^ 

come  to  at  ir/.  i^s,6d.  perfcore?  parcel  of  cloaths  for  2/.  io^»  per 

$h,         £,    s,     d.        Sh,  yard  on  3  months  credit,  found  he 

ao     ;     II   13     6   \\    145  gained  25/.   per  cent,  by  them; 

20  what  did  they  coft,  him  per  yard  ? 

Firft  25/.-T-by  4=6/.  5/.  then 

13-^  6L  5x.+ioo=;io6/.  51. 

12  /*    ^.     *•   d.        £. 

'  If  106  s  I  z  10  :i  lOQ 

2802  20        12              29                       \ 


76 


RULE  OP  THREE  DJRECT. 


E.  $3.  A  certain  tower  projeded  upon  leyel  ground  it  (hadow^}  to 
c  diftance  of  6  j  yards  i  foot,  when  a  ftaff,  3  feet  in  length,  perpendico.i» 
riy  ereded,  caft  a  A^adqp^  of  6  feet  j^  inches,  f^rom  hence  the  height  of 
le  tower  is  required  ? 


F  I  G  U  R  E  3t 


A 


In  the  above  figures,  «r=3  feet,  the  length  of  the  ftaff;  ai=6  feet 
inches,  or  76  inches,  length  of  its  fhadow.    Alfo  BC  =i  the  height  of 
the  tower,  and  A  B  =  63  yards  i  foot,  or  ^280  inches  diftance  of  itfl 
fiiadow^  then, 


ifi. 


If  76 


•  « 


2280 
3 

76)6840(90  Feel: 
684 


Anfwer  90  feet  =  30  yards,  the  height  of  the  tower^ 

E»  34.    Suppofe  a  pcrfon  travels  228  miles  in  6^ days,  4  hours,  at  what 
rate  is  that  per  hour,  (allowing  1 2  hours  to  the  day  ?) 


22S 


12 


76)228(3  Miles,  the  anfwer 
228 


•  ••' 


E.  35» 


^ 


RULE  OF  THREE  DIRECT.  77 

E^  35«  In  how  long  time  would  a  million  of  millions  of  money  be  in 
counting,  fuppofing  one  hundred  pounds  to  be  counted  every  minute  with, 
out  intermiffionj  and  the  year  to  conlift  of  365  daysj  5  boursj  and  45 
^Htes  ? 

X.  M.  £. 

100  !  I       !!       1 000000000000 


1  }oo)  I  oooooooooo|oo 
^      Minute$  in  one  year  =  525945}  ioooooooooo{  19013  Years 

,      4740550 
4733505 


704500 

5^5945 

1785550 

1577835 


Minutes  in  one  hour  =  6|o)  2077 1I5    \=r r  Minutes 

«anr.inaday     ,     24  ( 'l!-^"^  { 

Hours 

Anfwer  190 13  years^  I44days^  5hours^  and  55  minutes. 


J  4)  3461-5  ^ 
16)    f6|-il 

144-1  J 


E.  ^6»      Ifth'trtten  tuns  of  claret  ivhe^  cojl  nineteen  EngUjh  pounds^ 
Hotv  many  pints  of  the  fame  ivine  are  ijjorth  a  thoufand  €ron»tts  f 

Firft  13  tons  reduced  to  pints  =  26208,  and  19/,  =  380  (hillings; 
and  1000  crowns  =  5000  IhUlings ;  then, 

xr   y      .      ^'"'o  ..     '•  ^-^T-      By  laying  out  a  fum of 

If  380  >    26208  ..  5000  loxx^Y,  one  (hilling  brings  17^^ 

5000  what  is  gained  per  cent  ? 

3  8  jo)  1 3 10400010(344842-^,  or 
114       [^  Anfwer 

170 

iii 

184 
152 

320 
304 
160 

'5^ 

80 
76 

*   T  ~E.  3»* 


J. 
I 

d. 

2 

::   100 
20 

II 

2000 

- 

II 

2)22000 

12)11000 

2|o)  9i|6— 8 

Anfwer 

-^.45     ^^    8 

7» 


RULE  OF  THREE  DIRECT. 


£.'40. 


av. 


A  njoorking  alcme  in  fivelfpe  ddys  can  comfleat% 
^he  making  a  'veffel  of  coffer  quite  neat; 
Which  *would  takejixteen  days  to  he  made  uf  hj  Bj 
He 'Working  more  Jlonxjly  than  A^yotimay/ee* 
Noiv  ^working  together^  *what  time  *wt/I  they  take^ 
Before  the  f aid  n^ffel  comfUatly  they' II  make  f 

Sappofe  192  to  be  the  work»  then  A  will  perform  ^thpurt,  and  B 
^g-th,  which  w\ll  be  i  z-f- 16= 28th  part  of  the  work  penormed  by  them 
both  together  in  one  day^  thenj 

E,  ^i.  How  many  bricksy  9 
inches  long  and  4  inches  wide^  will 
fioor  a  room  that  is  20  feet  fquare  ? 

Firft,  9  X  4=36  fquare  inches  iijt 
one  brick,  and  2oX2o?r4oo  feet 
fquare  in  the  iloor^  which  X  ^T 
144=^:57600  fquare  inches^  the 
contents  of  the  floor ;  then, 

inm      h,  inm 

V36  :  I  :;  57$«> 
f  6)57600 

36^ 


nv.  .       d. 

If  28   :   I  :;  192 ,  • 

28)192(6  days 

.    m 

1.2  hours  in  a  day, 

28)28^(10  hours 
28 

778 

60 

28)480(17  minutes 
28 


196 

Anfwer6i.  loh.  xj^  minutes. 


\^6)  9600 
Anfwer     1600  bricks 


E.  42.  Bought  a  pipe  of  port  wine,  for  which  I  gave  2  j/.  4/.  but  it 
leaked  out  1 2  gallons ;  the  remainder  I  fold  at  the  rate  of  i  Sd.  per  quart ; 
what  was  my  gain  or  lofs  in  the  Whole? 

Eirft  by  reduftion,  a  pipe  =  1 26  gallons,  fr6m  which  take  12  gallons  ; 
icmains  1 14  gallons  =  456  quarts,  at  i%d,  per  quart,   then, 

d.         qt4. 

|8  II  456  E.  43.    Jf  2  men  earn  15/.  in  3 

18  '  d|iy  s,  how  much  will  7  men  earn  iii 

tht  fame  time  ? 

3643  M.          s. 

456  Z     ;      IS 

7 


9^' 

If  I 


7 


12)8208 

2|qJ  68(4 

£,  34    4  fold  for 
25     4 


2)105 
2|o)  5I2— |.c=6^. 


Anfwer  ^,9    o  gained. 


Anfwer  2/,     12/.    6/, 

Ef  44* 


'f 


RULE  OF  THREE  DIRECT.  7, 

E.  44«  A.  fets  oat  from  London  to  Birmingham  at  the  very  fame 
time  that  B.  at  Birmingham  fets  forwards  for  London^  diilance  109 
miles ;  at  8  hours  end  they  ivet  on  the  road,  and  it  then  appealed  that  i 

A  had  rode  z^  miles  an  hour  more  than  B.  at  what  rat^  an  hour  did 
«ach  of  them  travel  f 


Firft,  if8 

itt.              bt 

:    109   ::   I 
8)109 

Then     1 3 
Lefs        2 

^97.  1 3  5    furlongSj  what  both  rode  per  hour. 
4    0  the  diftance  per  hour  that  A.  over-rode  B. 

2)11 

I    0 

4  20  B  rode  per  hour« 

40 

8 

0  20  A  rode  per  hour. 

Proof    109  miles. 

-I'  ■■*■ 

r.       r.  r. 

£.4/;    ,  If  6  :  21  ::  96 

A  J  nuat  healing  on  theforefi  groundSf  2 1 

Vpjlartt  a  hare  before  my  two  grej  hounds  :  ._^- 

Tktibgs  being  light  of  foot  y  did  fairly  run  g- 

Vnto  her  fifteen  ropds\  juft  tnva^ty-'One.  9 

Thi  difiance  that  Jheftar ted  up  beforey  i                             1 9* 

Wki  fourfcorejixtecn  rodsyjufi  and  no  more  ;  '    ' 

J^ow  this  rd  have  you  unto  me  declare^  6]20l6 

■flow  far  they  ran  before  they  caught  the  ' 

hare?  _             -        - 

p.^   -             ^  ,                   .  Dilt  thchare  ^    336  r.  dogs  ran. 

Firft,  from  2,  take  15,  rem^uns  ^.^^^^efo^  I  J^5 

0  rods ;  the  dogs  gamed  m  runnmg  ^^^  ^             J  _J^ 

ii  rods,  and  fourfcore  =  80  +  1 6  *         -^   ^^  ^  y^^^  ,^,^ 

^96  ^rods  the  hare  ffartcd  before  3_ 

the  dogs— then 


E.  46.  If  the  fun  moves  every  day  one  degree,  and  the  moon  thirteen, 
^  at  a  certain  time  the  fun  be  at  the  beginning  of  Cancer,  and  in 
three  days  after,  the  moon  in  the  beginning  of  Aries,  the  place  of  their 
^cxt  following  conjunftion  is*  require?  ^ 


I    . 


to 


RULE  OP  THREE  mRECT. 

Firft,  1 3**— I  "^  1 2°  moon  gains  of  the  fun  per  day. 

And  jo^X  3'=9P°  froni  the  firft  of  Aries  to  the  firft  of  Cancer# 

Alfo  90^+3=93**  fun  before  the  moon ;  ;hcn 


If    la' 


M)93 


93' 


7-/?  ^7^3  ^  which  time  the  fun  yriU 
be  overtaken  by  the  moon. 

^•^  7i.+3— loj  degrees  of  Cancer,  the  anfwer. 
Note  -3^  in  its  loweft  terms=:|. 

SOUND  not  interrupted,  is  by  experiments  found  uniformly  to  move 
about  1 1 50  feet  in  one  fecond  of  time. 

E.  47.  How  long  after  the  firing  of  a  cannon  at  Birmingham  may  the 
report  be  heard  at  Worcefter,  diftance  25  miles  ? 


J},        /fc.     Miles. 

If  1 150   :    I  ::  25 

C280  feet  in  i  mile 
^5 


26400 
10560 


1 1 50}  1 3  2000  (114  Seconds 
1 1 50 


1700 
1 1 50 

5500 
4600 

900 
60 


E.  48.  If  Ifeeaftaihrfapiece 
of  ordinance,  fired  by  a  veffel  in 
diftiefs  at  fea,  which  happens,  we 
will  fuppofe,  nearly  at  the  inftant 
of  its  going  off,  and  hear  the  re- 
port a  minute  and  two  feconds  af- 
terwards, how  far  is  (he  off,  reckon- 
ing for  the  pafiage  of  found  as 
before  ? 

Firft,  i^  minute  2  feconds= 
62  feconds ;  then 

ft, 

6x 


If  I 


I  150 
62 


2300 
6900 


1 150)54000(46  thirds 
.4600 


Anf,    7i3oofeet=:i3   2  o  6  4 


«iii 


8000 
6900 


I  100 

Anfwer     i    minute    54    feconds, 
46^ifSthirds^ 

LEAVERS,  of  the  fecond  order,  are  fuch  fort  where  the  power  ads 
at  one  end,  the  prop  fixed  dire^ly  at  the  other,  and  the  weight  fome- 
where  between  them.  In 


ntJLfi  09  THitBB  mRECT«  8i 

1ft  ttiis  ordef  of  leayers^  their  Ibrce  is  in  a  contra-proportion  to  their 
lengths 

£.  49«  If  a  leaver  be  lao  inches  long>  what  weighty  lying  8f  inches 
finom  the  end,  refting  on  a  pavement^  may  be  mored  with  a  force  of 
l3a  Jfe.  lifting  at  the  other  end  of  the  leaver  ? 

FIGURE    4. 


Let  iz^  =  120  inches,  and  aeeqtal  9^$  P  the  power>  or  xSlft*  and 
w,  the  weight  to  be  moved. 
Inches,  in.  lh»  in* 

120  if8|  :   t82  ::   mi 

81-  2  _2_ 

1 1 1|  Longeft  end  1 7  223 

1 81 

446 

*   1784 
223 


17)40586(23871! /^» 
65 

148 
136 

125 

119 
Anfwer  2387 ^ f  Ih.  the  weight*       

7 

In  leavers  of  the  third  order,  the  prof)  Is  planted  at  orte  etid  of  the  bar, 
tnc  weight  at  the  other  end^  and  the  moving  force  fome where  betweejl. 

E.  50.  A  water-wheel  turns  a  crank,  working  three  pump-rods^ 
fixed  juft  lix  feet  .from  the  joint  or  pin ;  by  which  their  feveral  leavers, 
^h  9  feet  in  length,  are  fastened,  for  the  fake  of  the  intended  motion^ 
^  one  end,  the  fuckers  of  the -pumps  being  workedby  the  other>  (hews 
^^  to  be  leavers  of  the  third  order:  now  I  would  know  what  th? 
kngth  of  the  ftrokein  each  of  the  barrels  will  be>  if  the  crank  be  made 
to  play  juft  nine  inches  round  its  centre  ?  -# 

Krili  9  X  2=ii  8  inches,  the  diameter  of  the  crank ;  then 
Feet.         in*         ft.         in* 

As^     :     18    i\     9     ;     27  Inches  Anfwer< 

"   M  Motion 


Si  RULE  OF  THREE  DIRECT. 

Motion  of  BtvizS,  with  their  Velocities. 

t .  If  the  quantities  of  matter  in  any  two  or  more  bodies  pat  in  rao^ 
tion,  be  equal,  the  forces  wherewith  they  are  moved  will  be  in  propor^ 
tion  to  their  velocities. 

2.  If  the  velocities  of  thefe  bodies  beeqiiiJj  their  forces  will  be  di- 
rcftly  as  the  quantities  of  matter  contained  in  them. 

3.  Ifbothtthe  quantities  of  matter  and  the  velocities  be  unequaU  tie 
forces  with  which  the  bodies  arc  moved  will  be  in  a  proportion,  com- 
pounded of  the  quantities  of  matter  they  contab,  and  of  the  velocities 
wherewith  they  movtf. 

E.  CI.  There  are  two  bodies,  the  one  contains  25  times  the  matter 
of  the  other  (or  25  times  heavier)  but  the  leffer  moves  with  100  times 
the  fwiftnefs  of  the  greayter  )  in  what  proportion  are  the  forces  by  which 
they  are  moved  ? 

A*  25    ;   100    :;    i 

I 

25)100(4 

Anf.  4,  the  lefs  is  moved  with  at  fonce ib  much  greater  than  the  other* 
E.  C2.  There  are  two  bodies,  the  greater  contains  9  times  the  quan. 

tity  of  the  matter  in  the  lefs,  and  is  moved  with  a  force  48  times  grea. 

ter  5  the  ratio  of  the  velocity  of  thefe  two  bodies  is  required  ? 

A^  9   :   48   ::    i 

I 

9)48  '         ■ 

*  "71 

3  9 


Ahf.  Leffer  than  the  greater  as  i  to  54. 
l^ote.  In  comparing  the  motion  of  bodies,  if  their  velocities  be  eqtial^ 
the  fpaces  defcribed  by  them  are  in  direft  proportion  of  the  times  in 
which  they  are  defcribed. 

2,  If  the  times  be  equal,  then  the  fpaces  defcribed  will  be  as  their 
velocities. 

3.  If  the  times  and  the  velocities  be  unequal,  the  fpaces  will  be  in  a 
proportion  compounded  of  the  times  and  velocities. 

E-  53*  There  are  two  bodies,  one  of  which  moves  80  times  fwifter 
than  the  other,  but  the  fwifter  body  has  moved  but  one  minute,  whereas 
the  other  has  beeh  in  mption  two  hours  :  the  ratio  of  the  fpaces  ddcribed 
by  thefe  two  bodieiS  is  required  ? 

Firft  z  hours  X  60  =  1 20  minutes ;  theii 

As  80   :    1,20   ::    i    :    i|. 

Anf*  The  fHrtfter  to  the  flower^  as  i  to  j|. 


RULE  OF  THKEE  DIRECT. 


8J 


E,  ^  A  may-pole  50  feet  1 1  inches  long,  at  a  certain  time  of  day 
caftj  a  (iiadow  98  feet  6  inches  Long ;  I  would  thereby  find  the  breadth 
rfa  river,  that  tunning  due  E.  and  W.  wiL'.iin  zo  feet  6  inchei  of  the 
fcot  of  a  ftcepic  300  feet  8  inches  high,  which  throws  the  extremity  of 
ita  Ihadow  30  feet  9  inches  beyond  the  ftream  ? 


In  figure  y,  f^  —  j^  fcy  ,,  inci^j^  —  g,,  inches,  =  the  height  of 
WW  may-pole;  andi^i  =  98  feet  6  inches,  or  ii8i  inches,  length  of  it« 
Ihadow.  Alfo  BC=:  300  feet  8  inches,  or  3608  inches,  the  height  of 
«Kfteeple;  and  .rffl  the  length  of  its  (hadow;  then: 


'"•           w.               iv. 

E.  5!.     Band  C  together  can 

611  :  1181  :;  3608 

build  a  boat  in  1 8  days ;   with  the 

3608 

9j.5'6 

^ffiftance  of  A  they  can  do  it  in  11 
days  ;  in  what  time  would  A  do  it 

70920 

byhimfelf? 

3546 

Firil,  18  —  ti  =  7th part  per- 

12) 

formed  by  A  alone,     then ; 

«")42646s6(fi979 

if  7  :  I  ;:  198  the  whole  worit 
7)198 

S8i  7iU=^B 

5986          20  6 fr. ft. tor. 
5499        ■ 

J.    2&~1 

11  hoivsinaday 

56.   1 

7)H 

487?        30  gprojeftion 

^.3-3 

'^^'^      "' 

60  minutes  in  3„h. 

J986     [Br.oftiicrivei:' 

7)iSo 

■  ^499 

2;— f  minute* 

487 

Anfwer  28  days,  3  hours,  ayf 

Winutes,  by  A  himfelf. 

E-S7- 


84  RULE  OF  THREE  DIRECT. 

&.  ;7.  St.  Martln't  Anre  in  ffinninghain,  «  a  certain  time  |»iijcAed 
upon  ievd  grtnutd,  a  fhidow  to  the  dilUnce  of  1 44  yanb,  3  feet,  z  iocbei, 
when  my  cane,  3  feet  1  inc^  in  length,  perpmdicularly  eit&ed,  caft-i 
Siadow  0/6  icct  3  inches ;  from  bcncc  the  height  cf  the  fpirc  is  Tcqniicd  i 


K 


FIGURE  6, 


SOLUTION 

i 

3 

J- 

•■  i 

■„.      jd,   f.  , 

■z ::  144  « 

75        38 


41680 
1S630 
^ —  ;,.    jdi./. ;«. 

7S)i5J9«o(j639  =  73011^  AnlWt 

E.5i' 


RX7LE  OF  THREE  INVERSE.  85 

'%  $9.  There  are  two  bodies^  one  whereof  has  defcribed  50  miles, 
the  other  only  5,  hot  the  firft  has  moyed  with  5  timet  the  velocity  of 
the  fecond;  what  is  the  ratio  then  of  the  times  they  hare  becndsTcribinf 
thofefpaces?  , 

Firft,     50-^5=10;     then: 

As  5    ;    10    ;:    I 

I 

SUo 
Anfwcr     2 

So  that  the  firft  body  bath  b«en  in  motion  double  the  time  of  the 
fecond* 


XIII-  RECIPROCAL  PROPORTION : 

OR,    THE  '  ^  ■ 

RULE  0F  THREE  INVERSE. 

/ 

RECIPROCAL  PROPORTION  is,  when  of  four  numbers,  the 
third  beareth  the  fame  proportion  to  the  firft,  as  the  feconddothto 
the  fourth ;  confequently,  the  lefs  the  third  term  is  in  refpe^  to  thefirft« 
the  greater  will  the  fourth  term  be  in  xcfpeA  to  the  fecoitd* 

RULE.    Multiply  the  firft  and  fecond  tenns  together,  and  divide 
&eir{)rodu^  by  the  third  term,  the' quotient  will  be  the  anfwer  required* 

Example  i.      If  24  men  can  E.  2.    Ifjtfdap  require  8  men  to 

perform  a  piece  of  work  in  1 2  days,  perform  a  piece  of  work  in>  how 

hOw  many  men  can  do  the  fame  in  many  men  will  1 2  days  require  i 

36  days?  '                               ' 


%r  • 

d.           M%            df 

dk           m^ 

d. 

56  :   8   ::   12 

It  :    24 

36 

8 

12 

— 

—...^ 

I2}288 

r  6)288 

6  \      ~ 

\ 

" 

'Anf,  24  Meni    which  proves  the 

[6)48 

— •      above  work  to  be  per* 
formed  rieht* 

Anfwcr  8  Mejv 

Therefore,  it  is  only  varybg  the  operations,  and  you  hate  a  prorf  to 
all  queftions  of  this  nature* 


95 


RULE  OF  THREE  INVERSE* 


E*  5*  If  24  men  can  peiform  a 
pcce  of  work  in  6  days^  how  many 
iQCQ  can  do  the  fame  in  ^6  days  ? 


E.  4*  If  a  board  b£.  eight  inchtf 
in  breadth y  pray  declare ^ 

What  lenght  of  the  hoard  *vt)ili 


d.           m. 

d.    • 

• 

6   :   24 

•  • 

•  • 

36 

l». 

/;»•               fxr. 

6 

12 

:     12     ;;     8 

r  6)144 

^  1 

12 

16)  H 

8)144 

Anf.    4 

Men 

1 

Anf.     18  Inches 

E*  j»    How  many  yards  of  pa-  E.  6.    If  1  lend  a  perfon  300/. 

per  that  is  three-quarters  wide,  will  for  a  year,  how  long  ought  he  to 

Jang  a  room  that  is  30  yards  round,  ^^^^  "^^  500/,  to  requite  itie  ? 
sftid  j|  yards  high  ? 


jds, 
31 

:•  30 

•• 
•• 

grs. 
3 

4 

13 

«3 

3)390 

Anf,    130 

Yards 

300 


300 


5]oo)i095|oo 
Anf.     219  Days 


500 


E.  y^    If  when  the  price  of  a  E.  8.     Suppofe  ijf  yards  of 

kofhelofwheatis4i.6^  the  penny r  cloth,  which  is  5  quarters  wide, 

loaf  weighs  12  ounces,  w}iat  muft  make  coats  for  1 30  men ;  how  many 

the  penny-loafweigh,  when  the  faid  yards   of  (halloon,   of  3  quarters 


bufhel  is  wortl^  only  4;. 


wide,  will  line  the  faid  coats  I 


4 

2 

d,              osi. 

6    :     It    :: 

9 

4 

2 

5- 

:      27J      ::      j 

• 

5 

9 

8}IQ^ 

9Z.    13    4 
16 

,8)64 

8  i/r/. 

8 

3.J137J 

458—1 

4 

3)4 

Anf.     ijw;.  8</«, 

Anf. 

458JX/X.  lyr.  .§«/7. 

E.  9. 


f 


KULE  OF  THREE  INVER^» 


*1 


£•  9  A  garrifon  conMing  of  i$oo  meo,  ^'^S  befieged^  haye.'pfD-. 
/^ifions  only  for  three  months^  but  it  being  neceSary  they  (Kpuld  ftand 
out  five  iponths,^  Kbw  many  men  muft  depart^  ihat  the  faid  provifions 
may  ferve  that  t|me  ? 

1500 
3 


Firfl 


ma. 


* 


mo, 

5 


Then  from     1500 
Take      906 


5)4500 


900  Men  to  continue 


dqsart 


.  E,  10.  What  weight  will  a^ian  be  able  to  raife^  who  prcflfes  with 
the  force  of  a  hundihed  and'  half  on  the  end  of  an  equipoifed  hand-fpike^ 
100  inches  long,  which  it  to  meet  with  a  convenient  prop  exactly  7  J 
inches  above  the  other  end  of  the  machine  ? 


FIGURE  7. 


a  C 


In  Figfure  7,  a  B  =z  ico  inches, 
6c  71,  P  the  power^  or  if  Civt, 
and  <w  the  weight. 


f/r* 

in. 

/^. 

in. 

100 

If  92i   : 

.    168 

•  • 

•  • 

7i 

ii 

« 

185 

2 

925      185 


^5 


840 
1344 

3)31080 
^5)10360 


»5 


Anf.  2072]b.ori8|fai;A 

A  leaver  of  the  iirft  order,  equally  divided  and  juftly  poifed,  is  the 
balance-bean^ ;  to  this,  if  a  power  be  applied  at  one  end,  it  will  always 
move  an  equal  weight  at  the  other ;  in  like  manner,  a  leaver  equally 
poifedj  and  unequally  divided,  having  a  power  applied  at  one  endj  will 
taove  a  weight  at  the  other  which  will  be  reciprocally  proportionable  to 
the  diftances  of  thofe  ends  from  the  fulcrum^  or  point  fupported  j  of  this 
kind  is  the  fteelyard. 

E.  11;  What  weight,  hung  at  70  inches  diftance  from  the  fiilcrum  of 
a  fteel'-yard,  will  equipoife  a  hpglhead  of  tobacco  weighing  9|f  .t^/.>  freely 
fdpended  at  two  inches  diitance  on  the  contrary  fide  I 

FIGURE 


»  &tJLE  OP  THfcm  mvtBmi 

FIGURE  8.. 


lUf 


tie  i=7o  inches,  A  c=it,  H  the  hogfbead,  and  nM 
the  weight*  ^ 

in,     €•  in*  . 

2  2  9f  II  70  '  E.  12.  SuppoTe  the  battering  ram 

4  of  Vcfpafian  weighing  ioa*oooft« 

^g  and  was  moted,  let  us  admit,  witb 

4  X  7=23          *  (uchavtlocify,byftrcngthof hands^ 

jTi"  as  to  pafs  through.2Q  feet  in  one  fc-. 

^  cond  of  time,  and  this  was  found 

—^  fufficient  to  demolifh  the  walls  of 

^^"4-  Jerufalem ;  with  what  velocity  nriuft 

■ ,,  ?.,  a  bullet,that  weighsbut50ib.be moT« 

7 |o)  2 1 2I8  ed  in  order  to  do  the  fame  execution. 

30 — aS  ^^»         fi*           ^^* 

16  looooo     I     idti-  \\    30 

6—28  3|0)2000QO]6 

16  66666—20 


7lo)44|8 
6 — 28 


12. 


3|o)H|o      . 

Anf,  30ft*  6tf«;  6^drs,     the  ^ 

Weight  required*  Anf,  66666  feet,  8  ittches,  per  fec# 

E.  13*  A  body  weighing  206!b.  is  impelled -by  fuch  a'  force,  as  to 
fend  it  100  feet  in  a  fecond  ;  with  what  velocity  would  ^  body  of  8ft  * 
move,  if  it  were  impelled  by  the  fame  force  ? 

lb.  feet        •  Ih, 

As        200  ;  lod         V.         8 

200 


8)20000, 


,    Anf.    250a  Feet  per  fecOnd. 

In  comp^fihg  the  m6tion  t)f  bodies,  the  ratio,  or  proportion  betWeefi 
their  velocities,  will  be  compounded  of  the  dircd  ratio  of  the  forces 
wherewith  they  are  moved,  and  the  reciprocal  of  their  quantities  of 
matter  they  contain*  '  .    '    . 
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E.  I  jf.  So^pofe  ^t  in  a  room  wl^rtf  two  men,  A*  and  B.  are  fitting, 
there  is  a  fire,  from  which  A  is  three  feet  .and  B  fix  feet  diftint,  it  it 
required  to  find  how  much  hotter  it  is  at  A's  feat  than  B's  ? 

To  anfwer  this  queflion,  it  muft  firft  be  philofophically  confidered  and 
learnt,  that  the  effbds  or  degrees  of  light,  heaft,  and  attraction,  areTeci- 
procally  proportional  to  the  fqoares  <^  their  diflanoes,  from  the  centre 
vbence  they  are  propogated* 

A's  diilance  is  3  feet  X  3=9 ;  ^md  B*s  diflance  is  6  feetj  whic^ 
X  by  6  =36;  then 

As      36      ;      I      ::      9 

9)36 

Anfwer    4 
'  So  that  It  is  evident  A's  place  is  4  times  as  hot  as  B's, 


XIV.  COMPOUND  PROPORTION: 

oft, 

TBc    RULE    of   FIFE, 


IS  fo  called,  from  its  having  five  numbers  or  t^rms  given  to  find  a 
fixth,  whifth  if  the  proportion  is  diredt,  the  fixth  term  mufl  bear  fuch 
a  proportion  to  the  fourth  and,  fifth,  as  the  third  bears  to  the  firft  and 
fcond.  But  if  the  proportion  is  inverfe,  then  the  fixth  term  muft  bear 
foch  proportion  to  the  fourth  and  fifth,  as  the  firfi  bears  to  the  fecond 
and  third,  or  a$  the  fecond  bears  to  the  firil  and  third* 
The,  three  firft  terms  are  a  fuppofition,  the  two  laft  a  demand. 

RULE,  I,  Let  the  principal  caufe  of  gain,  lofs,  or  adtion,  &c.  be 
put  in  the  firft  place. 

'  2.  Let  that  which  denotes  time,  diftance  of  place,  8cc»  be  in  the 
Second  place,  and  the  remaining  one  in  the  third  pla^e. 

3.  Place  the  other  two  terms  which  move  the  queftion,  underneath 
thofe  of  the  fame  name.  1 

4.  If  the  blank,  or  term  fought,  fall  under  the  third  term,  multiply 
Ac  two  firft  terms  together  for  a  divifor,  and  the  three  laft  for  a  divi- 
dend, the  quotient  arifing  from  them  will  be  the  anfwer,  or  fixth  term. 

5.  If  the  blank  fall  under  the  firft  or  fecond  term,  multij)ly  the  third 
^  fourth  terms  together  for  a  divifor,  and  the  other  three  fof  a  divi- 
dend ;  the  quotient  arifing  from  them  will  be  the  anfwer. 

f  ROOF.    Is  by  two  ftatings  in  the  finglc  rules  of  three. 

N  E.  I 


90  RULE  OF  FIVE; 

£t  z«    If  6  men  can  mow  72  acrea  of  grafs  in  12  dayi|  Jiow  nulfff 
mea  can  mow  120  actes  in  4  days  f 

6  :   12  :  72 

72  120 

4    "  '* 


28^  1440 

6 


288)8640(30  Men,  Anfwcr^ 
864 


o 

Pf oof.     By  two  ftatlngs  in  the  finglc  rule. 

d»  am  dm     . 

12  :  72   :;  4        24  :  6  ::   120 

4  6 


12)288  f  4)7^0 

Z4j   — - 

24  X  6)180 

Anfwer    30  Men  as  befoxe: 

E.  2.  A  ufurer  pit  out  120/.  to  receive  intereft  for  the  fame;  but 
Ifirhen  it  had  continued  9  months  he  took  it  up^  and  received  for  tile 
principal  and  intereil  125/*  %u  I  demand  at  what  rate  per  cent*  ptc 
annum  he  received  ?  ^ 

125     :     8 
120     :     o 


£4$       :      8/.=  io8i.  Intercft. 
£•  w«  J, 

120    :    9     ::     los 
100    :  12     :: 

I to  108 

9  lOQ 

1080  ^  ^  to8oo 

12 


io8|o)i296o|o'  i20^.=6/«  Anf* 
108 

216 
216 


RULE  OP  FIVE;  9, 

E.  3.    SuppoTc  thefalary  of  6  E.  4.     What  is  the  intereft  of 

peifonsy  for  21  wwks,'  is  i2o/.  ^^9^»  13^*  S^*  for  20  weeksj  at  5 

wliac  will  be  the  falary  of  14  ptr-  per  cent^  per  annum  ? 

fons  for  46  weeks  ?  Firft  100/.  =  24000  pence,  and 

259/.  13s:  5</.  =6232i</.  then, 

120  d^             nxj,         £. 

46  24000   :   52   :   s 

—  62321  I  20   :   o 

480  52      62321 

• 24060      5 

55*^  268      31160; 

H  104          20 


>. 

■tc. 

/. 

6  ; 

21  : 

120 

14: 

46  : 

«i 

6 

126 


1 26)77280(61 3;^.  12480I00  )  62321100(4^ 


756 


168 
126 


49920 

12401 
20 


420  ^    12480)248020(19/. 

^7^  I 2489 


42^ 
20 


123220 
112320 


i26)84o(6/^  ,0900 


12 


1008 

o 
Anfwer  613/.  6n  8i. 


75f  

^4  X248o]i3o8oo(iOi£^ 
^12^  12480 

i2S)ioo8(8</,  6000' 


4 


12480)24000(1 
12480 

U520 
Anfwer  4/,  191.  io|y,  fJIrS 


E.  $•  If  a  fack  of  coals  be  the  allowance  of  7  poor  people  for  a  week, 
how  many  poor  belonged  to  that  parifh,  whieh,  when  coals  were  36;.  per 
chaldron,  had  41A  to  pay  in  fix  weeks  on  that  account  f 

Firft,  36/.  -r  12  (thef^pks  in  a  chaldron)  =:  3x.  what  the  coals  coft 
per  week,  and  41/.  =  820;*  then, 

7:1:3  ^20 

o    :    6  :   820  7 

3  <  8)5740(3 1 8-1  Poor,  Anft^fer,    , 

6 


K«     i»  XV. 


t    9*    ) 

\ 

ft 

XV.  COMPOUND  PROPORTION: 

OR)  THE 

RULE    of   THREE    REPEATED. 

ALL  queftions  in  the  foregoing  rule  of  five,  may  be  refolvcd  by  two 
operations  in  '  the  rule  of  three  repeated ;  but  there  are  fome 
queftions  that  cannot  be  folved  by  the  ruk  given  there^  for  one  ftatmgi 
yet  may  be  anfwered  by  two  or  more  ftatings  in  the  rule  of  three  repeated. 

Example  i*  A  and  B  are  on  oppofite  fides  of  a  wood^  134  toifes  or 
fathoms  about ;  they  begin  to  go  round  it  both  the  fame  way  at  the  fame  in- 
flant  of  time ;  A  goes  1 1  toifes  in  2  minutes^  and  B  1 7  in  3 ;  the  queiUon 
is,  how  many  times  will  they  furround  this  wood^  before  the  nimbler 
overtakes  the  flower? 
Rrft,  As  2  :  n   ::  3  ^hen  17 

3         '  i6f 

2)33  4-  Toifc  B  gains  of  A 

[in  going  17  times  round. 

164-  A  goes  while:  B  goes  17 
Again,    4.     :     17     ::    I     :     17  Times  round  gone  by  A,  and 
1 6|-  by  B,  the  Anfwer. 

E.  2.    A  merchant  bought  hats  in  London,  which  coft  him  4/.  i6x. 
per  dozen,  *  and  6d.  carriage;  he  is  to  gain  20  per  cent,  by  the  bar- 
gain ;  what  muft  he  fell  them  at  a.piecc  to  do  it  ? 
hats  £.  s,  d,        hat* 

Firft,    12    :   4  16  6    ;:    i         .       C 

20  Againj  as  100 

96" 

12 


12)1158 
.  12)96 — 6 


£■ 

s: 

/. 

20 

::  8 
12 

386 

oi 

• 

20 

' 

—     .    '  x1c(o)77|2o 

8    04.  r^ 

^  4)77 


}  n 


12)I9--X 


Anfwer  ^.o    9    7!^^^  i     7l:   . 

■ "  ■'    '  ■   .   '1  "  » 

E.  3.    If  a  leaver,  40  cfredive  inches  long,  will,  by  a  certain  power 

I  brown  fucceHively  thereon^  in  13  hours  .raife  a  w^ht  104  feet,  in 

what 


RULET  of  three  repeated.  93 


,*. 


what  time  will  two  other  leavers^  eju:h  i  S  effedive  inches  long,  raifc 
an  equal  weight  75  feet ;  the  force  of  ftrait  leavers  being  in  dired  pro- 
portion of  their  lengths  ? 

Firft,   18  X  2=36  inches,  length  of  the  leaver ;  then 
in,  ftm  in. 

As  40  . :     104    ::    36 

3^ 


4lo)374l4 


624  ft.  h.  ft: 

312  Again,  93|     :     13     \\     73   !    10 

hours,  8  minutes,  20  feconds,  AnT. 


24  —  3. 

3 


E.  4.  A  weight  of  i^^  laid  on  the  fhoalder  of  a  many  is  no  greater 
burthen  to  him  than  its  abfolutc  weight,  or  24  ounces ;  what  difference 
will  he  feel  between  the  faid  weight  applied  near  his  elbow,  at  1 2  melius 
itom  the  ihoulder,  and  in  the  palm  of  his. hand,  28  inches  therefrom; 
and  how  much  more  muft  his  mufcels  then  draw  to  fupport  it  at  right 
angles  ;  that  is,  ha(ve  his  arm  extended  right  out  ? 

in»     lb*       in,  in,     lim       inm 

Firft,  as  I    :  i^  ::  12  Then,  as  i  :   i|.  :  28 

3      *)36  3     2)84 

iS  IB,  <wt.  12  4-2IB.  10/.  ,2^ 

inches  from  the  (houlder  [iiiches  from  the  flioulder« 

Confequently,  42 — 18=:24/^.  the  Anfwer. 

E.  5.  If  whep  port  wine  is  17  gmneas  the  hoglhead,  a  company  of 
45  people  will  fpend  20/.  therein,  'in  a  certain  time ;  what  is  wine  a 
pipe,'  when  13  perfons  more  will  fpend  6$/,  in  twice  the  time,  drinking 
with  equal  moderation  ? 

Firft,  45+13=58  perfons,  and  i7,gutneas=357  fliillings;  then 

A«  45      :      ao      ::      58 

20 


r  5)1 160 
232 


45 1 

19) 


jf  .25 — ^  in  the  fame  timfe 
And  in  twice  that  time  the  58  perfons  will  fpend  25-5-,  which  miil- 

tiplied  by  2=5 1>-. pound's  worth,  at  17  guineas  per  head.     

£,        G,         £,        s,     d,  f^,    5,   d. 

Then,   As  54   :    17    ::    t^    :    436  2||*|  =  2i   16  2||||  per 
bgQiead,  which  X  by  2=43/,   llu  5|</.m  per  pipe  the  anfwer. 
4  £•  6« 


9* 


RULE  OF  THREE  REPEATED. 


E.  6.    Suppofe  a  perfon  to  travel  152  miles  in  7  days,  when  the  days 
12  hours  long;  how  many  days' will  he  be  in  travelling  576  miles, 

when  the  days  aie  i  dhours  long  ? 

E.  7»  If  twenty  dogs  for  ^o  groaU, 
Go  forty  lue^ks  to  profs ; 

Hvw  many  hounds ^  for fixty  crotxtns 
May  winter  in  that  place  f 
Firft,  from  52  (the  weeks  in  « 

year)  fubtrad  40,  and  there  remains 

\z\  then  30groats=2  crowns 


b.      d. 

«. 

Aft  12     :     7    :: 

16 

12 

f  4)»4 
i6'      — ' 

■ 

14)*» 

51- 

J 

m» 

d.         m. 

Tbfn,  as  152 

:  si  '-  57<5 

4           21 
21          576 

• 

1152 

4}79 

152)12096(79 
1064 

19— 1- 

1456 

.•  • 


As  2 


dogs, 

20 
60 

2} I  200 


60 


1368 


Againj 


600 

as  40  1  600 
40 


12 


S8 


Anfwer,  19  d^ys  |  ^Vt 


12)24000 
Anfwer 


2000 


dogs 


-  E.  8.  My  water-tub  holds  147  gallons;  the  pipe  uTually  brings  In. 
14  gallons  in  9  minutes ;  the  tap  dilcharges,  at  a  medium,  40  gallons 
in  31  nunutes.  Suppofing  thefe  both  carelefsly  to  be  left  open^  and  the 
water  to  be  turned  at  2  in  the  morning ;  the  fervant  at  5,  finding  the 
water  running,  fhuts  the  tap,  and  is  folicitous  to  know  in  what  time 
the  tub  will  be  filled  after  this  accident^  in  cafe  the  water  continues 
flowing  from  the  main  ? 


m. 

i^^' 

m. 

As  9 

:         14 

'         31 

V 

/ 

H 

• 

42 

9)434 


48 1'  Gallons,  fills  in  ji  minutes 
Then,  48|-*-4or=,8|- gallons  in  the  tub  at  the  end  of  31  minutes^r 
Andy — 2=^=3  hours,  or  180  minutes, 

m,     gal,       m.       gah 
Again  as  31   :  %\  :\  180  :  47 1|- fills  in  three  hours. 
And  147 — 47|^;=:99'5\.  gallons  wants  of  being  full. 

gal.    m.    ^  gaL        mi  fee. 
Alfo,  as  14  :  9  ::  99-/^  :  6^  48|||,  the  tub  will  be  full;  which 
added  to  5  o'clock,  will  give  3  minutes  '48J|4:  feconds  after  6,  the 
tub  will  be  full,  £.  9* 


' 


{ 


r 


RULE  OF  THREE  REPEATED,  5j 

E,  5*  In  giying  direftions  for  making  an  Italian  chair,  the  (hafts  where- 
of where  fettled  at  1 1  feet  between  the  axle-tree,  whereon  the  principal 
bearing  is,  and  the  back -band,  by  means  of  which  the  height  is  partly 
thrown,  upon  the  horfe ;  a  ^pUte  arofe  where-about  on  the  (hafts  the 
centrejof  the  body  of  this  machine  (hould  be  fixed*  The  coach-maker  axl- 
vifed  this  to  be  done  at  30  inches  from  the  axle:  others  wVc  of  opiniony 
that  at  24,  it  would  be  a  fufficienr  incumberance  to  the  horfe.  Now,  ad. 
fflitting  the  two  paiTengers,  with  their  baggage,  ordinarily  to  weigh  x 
Cw/.  a-picce,  and  the  body  of  the  vehicle  ,to  be  about  70  pounds  more  ; 
pray  what  will  the  bead,  in  both  thofe  cafesj  be  made  to  bear  more  than 
his  harnefs  ? 

Firft,  30  inches=:24-  feet,  24  =  2  ditto,  and  4  Cnvt.  70  /^•=5i8/i% 
then  1 1  —  24.  =  8-J  feet ;  alfo  1 1  -f-  3  rr  9. 

//.       16.      ft.       lb. 
Then,  as  1 1    \  51^  I.  8-J-  !  400^  force  in  the  former  cafe* 
Anicontra,  as  8^  :  400^1  '•  H  •  i  i7^r  P^^^^rc. 
Again,  as  1 1  J  5 1 8  1 :  9  :  4:^  3^  force  in  the  latter  cafe. 
Alfo,  as  9  i  4^3A"  ••  *  •  94Tr  preffure. 

E.  io»  There  is  an  ifland  7  3  miles  round,  and  three  footmen  all  ftart 
together,  to  travel  the  fame  way  about  it ;  A  travels  5  miles  a  day,  B  8j 
andC  10 ;  when  will  they  all  come  together  again  ?  ' 

Firft,  8 — c=:3  miles  B    "1       •  _j  ^ir  a  •    ^^  j«« 
And  10-^5=5; C    |g«ncdofAinoneday 

Then,  as  3    :     J[  ::  73        Again,  as  5     :     i  ::     73 
3)73  ^  5)73 

24^  when  A  and  B  meet   1 4^  when  A  and  C  meet 

So  that  B  nor  C  can  never  meet  with  A,  but  at  the  end  of  thefe  periods, 
when  A  and  C.  will  have  travelled  219  milei. 

d*        d.        d,  ^  '    * 

Therefore,  as  14^  I  219  ;:  z\\  \  565 

16c  1    ^^^    I  *^I  =5329  <J^y8,  the  73d  time  of  their  general  meeting 

•*•  53*9 4^3=73^*781  their  firfl  general  meeting, 

For,  as  73:  |  ^tl  ••      J    36^    }  •  73  days,  the  Anfwer. 

E.  II.  A  certain  man  hires  a  labourer  on  this  condition,  that  for  every- 
day he  worked  he  (hould  receive  \x.  but  for  every  day  he  was  idle,  he 
ftiould  be  mulfted  8^*  When  390  days  wers  pll,  neither  of  them  were 
indebted  to  om  another  j  how  many  days  did  he  work,  and  how  manjr 
days  was  he  idle-? 
Firft,  for  every  day  he  worked  he  received  1 2  pence,    , 
And  for  ev^ry  day  he  played;  he  paid    -    8  penccj  ' 

SlUQ     20 

~ —  Likcwifei. 


96  RULE  OF  tHREE  REPEATED. 

Likewifei  as  His  idle  days  came  to  the  fame  money  as  thoTe  he  worked, 
therefore  the  proportion  will  be  as  follows : 

days,         days,         d*  days,  daysi  d. 

As  20     :     390     ::     8  Againjas    20     :     390     ::      12 

8  '12 


2|o)3i2|o  2|o)468|o 

156  Days  he  worked    Days  he  played  234 

For  1 56  days^  at  i  td.  per  day^  comes  to  the  fame  money  as  234  at  8/ 
per  day,  viz.  7/.  16/.  proof. 

£.12.  A  man  hired  a  labourer  for  40  days,  on  condition  that  he 
(hould  have  lod,  for  every  day  he  worked,  and  forfeit  \od,  for  every  day 
he  idled ;  at  laft  he  received  2/.  is.  %d.  for  his  labour ;  how  many  days 
did  he  work,  and  how  many  was  he  idjc  ? 

Firft  2/.  u,  8*/.  =  500  pence, and  500  -5-  20  =  25  days  wages;  then 
40  —  25  =:  15  days  more. 

For  every  day  he  worked  he  had     -     -     •20  Poice 
And  for  every  day  he  played  he  forfeited         10 

Sum    30  Pence. 
d,  days. 

Then,  as    30    '  :       ic       ::       /      »o    •       J  worked 
^  •>       '*       1       20     :     10  idle 

Therefore  he  was  idle  ip  days,  and  worked  (5  +  25)  =  30  days. 

E.  1 3.  If  4  compofitors,  in  1 6  days,  of  1 2  hours  long  each,  can  com- 
pofe  1 4  fheets  of  24  pages  in  each  flieet,  44  lines  in  a  page,  and  40  letters 
in  a  line ;  how  many  days  of  10  hours  long  each,  will  it  take  9  compofi- 
tors (all  working  together,  at  the  fame  rate  with  the  former,  and  on  the 
fame  fized  letter)  to  compofe  a  volume,  or  book,  to  be  printed,  confifting 
of  30  fheets,  16  pages  in  a  fheet,  50  lines  in  a  page,  and  45  letters  in  a 
line  ? 

Thus  ftated, 
C.  D.  C. 

4  — —  .16  —                 9* 

12  ^.  u  ,    » 10*.  L 

♦14/.  — ^.  30/- 

♦24  /.  16  p. 

4+  ^-  50  /. 

♦40  /.  4j  /. 

Firft,   14X24X40X9X10=5322200  divifor 

And,  4X12X44X30X16x50X45X16=829440000  dividend 

Then,  829440000-^-53222400=  i5ff-  days,  Anfwer. 

N.  B.  Thofc  marked  thus*  art  multiplied  together  for  the  divifor  and  thoft  not 
marked  for  the  diridend. 

XVI.. 


XIV.    PRACTICE. 

SO  called  from  tfie  general  ufeit  b  of  to  all  perfont  conCeitoA  in  trade 
andbuiiners. 

Wlien  a  ^ueftion  in  the  rule  of  three  has  i  for  the  firft  term,  it  is  more 
cxpeditioufly  refolyed,^  by- taking  fomc  aliquot  psft-t,  or  parts  of  the  thing 
propofed;  by  which  meajis  many  tedious  redudtion$  may  be  avoided. 

In  order  to  perform  this  rule  expeditoufly,  let  the  learner  get  by  heart 
the  following 

TABLES  of  ALICayOT  PARTS. 

The  even  Parts  of  Monet* 


Of  a  Pound 

Of  a  Shilling 

Of  Two  Shillioes 

OfaPeuy 

i.     ^. 

/. 

d. 

f- 

I     8    =  A 

I        =^     ^y 

a  =   -h 

I     =     5 

20         ri 

H            i 

»       .     iV 

«              4 

26           i 

»                    i 

3                   i 

3             i 

S'  4           t 

3               i 

4                   1- 

1 

40           t 

4    ,            i 

«                 ;J 

6    8           I 

6               i 

8                  ^ 

I*                1 

10    0           i 

« 

The  even  Parts  of  Weight. 

Of  a  Ton      1      Of  a  Hundred 
Cwt.                      \  qr.          Ibi 

Of  a  Qviaiter  of  a  HU6dte4 

/A. 

a        =r        VV 

I     or    z9  =  l 

3i    =•! 

H             i 

2    or    58     |. 

4              f 

4                      t 

0           16     f 

7             1 

10                      T 

0  ,         14     J     14             i- 

Case  i;     When  the 

price  is  lefs  th 

ana 

penny. 

RULE.     Divide  by  the  diquot  parts  that  are  in  a  penny^  then  by 
12  and  20i  which  will  give  the  anfwer* 

EXAMPLES. 


I 

4 


12 


i\Q 


io67  Yards  of  tape,  at  one  farthing  per  yard  f 
Si6i 

£.2     5     p|  Anfwer 


Tfi« 


r- 


99 


PRACTICE. 


The  price  being  a  {arthinga  yard^  the  given  quantity  is  confequtntly 
fo  many  farthings j  and  a  farthing  being  |  of  a  penhy^  and  a  penny  the  -^ 
of  a  (hilling ;  and  a  (hilling  the  ^  of  a  pound ;  therefore  the  mvifors  are  41 
12,  and  20. 


1 


1 


416  ht  at  ^.  per  ft  ^ 
12)208 
Anfwcr    £.  ijS'    4/. 


4 

.i 

Tf 

'7 

1 

f 

i 

T 

2067  at  1^,  per  ft<? 

1033-4 
516—' 


The  laft  example  may  be  done  by 
multiplying  the  given  quantity  by 
the  farthings  in  the  price^  and  re. 
ducing  the  pi'odudl  into  (hillings, 
pounds,  8cc.  thus : 


1 2)  1 550 

■  A  ■ 

£.6    9     2|  Aniwcr 

2067 
3 


4)620 r 


i2)i55or* 


Anf.  £.6^     2-J  fame  as  ibove 

Casb  2.     When  the  given  price  is  a  fradlion, 

RULE.    Multiply  the  given  number  or  quantity  by  the  numcratori 
and  divide  the  produft  by  the  denominator ;  the  quotient  will  be  the 
anfwer  in  the  fame  denomination  with  the  whole  number,  of  what  the  , 
price  is  a  part.  ,  | 

EXAMPLES. 

What  will  the  carriage  of  8372  ft.  come  to,  at  |  of  a  penny  per  ft  ? 

837* 
7 


8)58604 


12)  7325* 


2b)  61  [o,^ 


Anfwer    £•  30     10    6| 


■waaM 


CASt 


i 


r 


PRACTICE. 

Case  .3.    When  iht  price  is  lefs  than  a  fhlUing, 
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RULE.  Take  the  aliquot  part  or  parts  that  are  in  a  (hilling,  and 
add  thiem  together,  and  the  fum  will  be  the  anfwcr  in  (hillings,  &c. 
which,  divided  by  20,  will  give  pounds,  &c 


EXAMPLES, 


12)24501  Pieces,  at  id^  pcrpi<fce?    \ 

2lo)204|l 9 

;f .  102     I     9  Anfwer 


41  I 

2|0 


1231  ft.  at  i|^,per  ib? 


15I3— loi 


;£•?     »3     10^  Anf, 


l^j  736  ft,  at  2d.  per  ft.? 
ijo     12/2 — ^4=r8 


X.6     28  Anf. 


J  1400  Yards,  at  i  W,  each  ? 


12 
2(0 


350 


1750 


1415— 10 


41  i 


i 


^.7     5     10  Anfwer 
1041ft.  at  i^.  per  ft? 


2|o 


130— If 
21—8^ 


i5li     9l 


£n     1 1     9^  Anf, 


1 


i 


2408,  at  2^^.? 


2|o 


401—4 

50—2 


45U  -6 


/.22     1 1     6  Anf. 


* 

T 


i|0 


604,  at  2^d»  > 

100 — 8 
25--0 


12I5     8 


C*6    5     8  Anf 


O2 


1 

■5- 


1 


1 
1 


ilo 


1740,  at  2\d,  ? 


290 
72. 
36 


39|8     4 


^.19  18  4Anf, 


74^ftf 


IC^ 


FKACnCK. 


i 

2{0 


746/^*  at  sdtf^rlLl 


tn" 


^.9     6    6  Anfwct 


^0 


96rf  9t^} 


•^—^w* 


p*"^ 


X..16    o    4  Arfwcr 


»  '    ■!    ^ 


1 


4 

I 

1 
7 


2 
i 


i 


^ 


2|< 


1417,  at  sy. 


3S4S 
^9 — H 

38I3     9i 


jC-  ^9     3    9j  Anfi^ci 


i 


1 

ft 

I 


2|o 


5674,  at4i/*? 

1 89 1 — 4 
236 — 5 
118 


224IJ     9 


■**" 


1 

T 


1 


JT,  112    5    9  Apfg^et 
2147,  at  j^^f.? 

715—8 
I78-H 

44— 8i 


2|0^ 


93|9     3i 


I 
4 


£>  46    19    3!-  Aofwcr 
1746,  at  5|^.?    6 


3 
I 

i 


1 

« 

T 
1 

T 


569,  at  4^,  ? 

M^— 3 

47-^5 
I  i-io  J 

jo  I  20(1     6i 


4 

n 

I 

* 

■N 

2|0 

i:- 

814  Ells,  415/.  per  ell? 

371—4 
67-10 


33I9    ** 


16     19    2  Anfwcc 


4 

1 

i^ 

i 

2|o' 

£. 

674,  at  5^.  ? 


224 — 8 
84—5 

30I8     1 1 

15     8     II  Anfwec 


z 

If 


436—6 

291     O 
109     O 


X 

2 


i74i,at6^,  ?.  ^ 

2 


2lo)87lo— 6 
jf.  43     10    <5 


I 

T 


1 

2 
1 

8 


2142,  at  6|/,f 

7^4 

357       ^ 
44— 7f 


2lo)83l6    6 
jf,4i     16    6  Anfwcc 


2lo)iii|5:     7t 
Antwerp*  5  J     15    7i 


140 1, 


/  i 


PRACTICE. 


1 

r 


i 


i 

TT 


700—6  1 


i^ji,  aty/?    6 


2|o)75|8  io| 


81J-7 
13s— »o 

II  il     i  Jill 

2lo)95li     5 


3 

2 


7 


101 

it2/&.at  it^? 

28 

18-8 


/ .  37  18  io|  Anf.       jC*  47  "  5  '^^• 


2|0)l0|2 — 8 

^.528  Anf, 


Sometimes  the  value  may  foe  caiily  found  foy  reckoning  tl^e  price  of  fome 
even  number  above  what  is  given,  which  done,  take  fome  aliquot  part 
for  what  it  is  above,  and  fubtra^  it  from  the  former* 

Take  the  laft  example  thus  i  £.     s^     d.  , 

112  fc.  (at  xj.)  =         -         .       .5     12     o 
212  ]^.  (at  id.  i^jV)  =  Subtraft     094 

Anfwer    -    ;£•  5       2     8  the  fame  as  above 

When  the  price  is  2,  3,  4,  6,  or  8  pence,  you  may  make  ufe  of  this 
method ;  thus,  for  zd.  divide  the  given  quantity  by  1 20 ;  for  $d.  by  80 ; 
for  4^.  by  60 ;  for  6d.  by  409  and  for  84/.  by  30,  which  will  give  the 
anfwer  in  pounds,  &c, 

• 
C 4$£  4*    When  the  given  price  is  more  than  a  ihilling  but  lefs  than  two, 

RULE.  Leave  the  top  line,  or  riven  quantity,  for  (hillings,  and  take 
your  parts  as  before  for  the  rema|nmg  pence  and  farthings,  which  add  to 
the  given  quantity,  and  the  fum  will  be  the  anfwer  in  ihillingSi  &c,  which 
divided  by  20|  will  give  pounds* 

EXAMPLES. 


I  '-' 


4 


TT 


261  Ells^  at  IS.  id.  per  ell ;    3 
2 1 — 9 


2lo}28|2    9 
jf,i4    2    9  Anfwer 


t 


'2140,  at  IS,  5^.  } 

713— 4 
178 — ^4 


2|o)303li     8 


jC.  151     II     8  Anfwer 


r 


578  Yards,  at  is.  $d.  > 
144—6 


2|o)72|2      6 

£.^6     2     6  Anfwer 


61 


'i 


X 

IT 


1453,  at  IX.  71-/.?   ^ 
726 — 6 
181— 7i 


2|0)236|f        ll' 


jf,  118     I      i4-  Anfwer^ 


Case  5.     If  at  fuch  a  profit  in  the  Ihilling,  you  would  know  what  is 
gained  per  Cent, 

RULE. 


102 


PRACTICE, 


RULE.   .Divide  lOO  by  the  parts  that  the  propofed  profit  is  of  a 
{hillings  the  quotient  or  total  of  the  quotient  is  the  anfwer. 

Examples.   At  if/,  profit  in        At  i^d.  profit  in  the  (hilUngi 
the  ihilling^   what  is  gained  per    what  is  gained  per  cent^  ?, 
cent.  ? 


^.12     10  Anf, 


^7 
i 


T 


lOO 


12 lO 

2 I 8 


£.14.     II     8  Anf.' 


Case  5.     When  the  given  price  is  two  (hillings, 

|IULE,    Pouble  the  upit  figure  for  (hillings,  the  reft  are  pounds^ 

EXAMPLES. 
5168  Ells,  at  2x,  per  ell  ?  8429  Yards>  at  21.  per  yard? 


jf  .516  %6s,  Anf. 


8164/3.  at  2f,  ? 
/.816     8AnC 


^.842     18  Anf, 

4213  /3.  ^t  2J. 
jf  .42;     6  Anf. 


Casi^  7*  When  the  given  price  is  fuch.  pence  as  want  an  aliquot 
ptrt  of  two  (hillings, 

RULE.  Wodc  for  twq  (hillings,  as  taught  before,  and  then  take 
for  that  part,  and  fubtsa^  it  fron^  what  it  comes  to  at  two  (hillings. 


8 


X 

3 


552  Ilf,  at  i6</.  per  73. 


EXAMPLES. 


53  —4 

17— 14— 8 


iT 


465,  at  22^, 


46 — 10 
3— x7t-6 


£-35    9    4  Anf, 


/.  42     12     6  Anf. 


Case  8.     When  the  given  price  is  any  number  of  pence  above  12, 
and  under  20,     . 

^  RULE.     Multiply  by  the  faid  pence  at  once,  as  taught  in  the  mul- 
tiplication table,  and  divide  that  produdl  by  1 2  and  20  for  the  anfwer. 

EXAMPLES. 
541  Ih.  at  i$d.  ?  74J  lb.  at  14^.  ? 

13  14 


12)7033. 


2to)58|6- 


12)10402 
2|o)  86|6— 10 


£.2$    6     I  Anf. 


£,  43    6  10  Anf;         Cask?- 


PRACTICE. 


lOJ 


Cask  9;  W^en  the  price  confift^  of  any  even  number  of  fliilUngs 
under  20, 

RULE*  Multiply  the  given  quantity  by  half  the  price,  doubling  the 
firft  figure  of  the  produdl  for  (hillings,  and  the  xeil  of  the  produd  will 
be  pounds*  ' 

EXAMPLES. 
182  Yards^  at  4;.  per  yard  ?  642,  at  6i  ?     ' 

3  3 


36/.     8x.  Anfwer 


192/.     i2s»  Anf* 


536^  at  losf 
5 


1267,  at  i8i? 
9 


268/.     OS,  Anfwer 


ii4oA    6x.  Anfwer 


Case  10.     When  the  price  is  any  odd  number  of  (hillings  under  20, 
RULE.     Multiply  the  given  quantity  by  the  price,  and  the  produ^ 
will  be  the  anfwer  in  (hillings,  which  divided  by  20  will  give  pounds* 

£;XAMPLES. 
648  ft*  at  7^.?  312,  ati2j.  ? 

7  12 


!id;453j5 

t 

^26/.    i6x.  Anf* 


^P)  37414 


187/.     4i.  Anf, 


662,  at  17^.? 
^7 


764,  at  19**? 
19 


2l0)lI25f4 


210)145 1 16 


562/.     14/,  Anf. 


725/.     i6s.  Anf. 


Case  11*     When  the  price  is  (hillings,  or  (hillings  and  pefic^,  ot 
ihillings,  pence,  and  farthings,  and  no  even  part  of  a  pound, 

EXAMPLE, 

RULE*       Multiply  the  given    6  U|247oft.  at  1  is*  8|^.  per  ft  ? 
quantity  for  the  (hillings,  and  take  11 

parts  for  the  pence,  &c.  and  add 
them  together,  the  fame  will  be 
the  ai^wer  in  (hillings,  which  divi- 
ded by  20,  will  give  pounds> 


2 

i 


27170 

411  —8 

102 — II 


2|o)289i|9     7 

^*  H45     19     2  An(t 


AS^ 


lOfr  PRACTICE; 

N 

Cme^ii^    When  the  price  is  (hillings,  or  Siillingft  mi  pmctf  wai 
they  an  aliqaot  part  of  a  pound. 

RULE*     Divide  by  die  aliqaot  part,  and  the  quotient  wiQ  be  Ae 
aftfwcr. 

EXAMPLES. 
ts»  Zd.  is  ^)  1 32  Yards,  at  is.  Sd.  per  yd  ?     6s.  SJ4  is  |)83 1  at  6s.  Bd.  i 

277/.  Anf. 


li/.  Anfwer. 
3*.  4t/.  is  i)T$6)  at  $s.  4^.  ? 

122/.  13^.  4^.  Anf. 


5x.  iti)736*  at  5ft? 
1 84/4  Anf* 


Case  13.  When  the  prioe  is  fhillings  and  pence,  and  fuch  (hillings 
and  pence  as  are  the  fame  figure. 

RULE*  Multiply  the  given  quantity  by  the  (hillings,  and  take  ^ 
of  the  produd  for  the  pence;  the  total  divided  by  20,  gives  the 
anfwer  in  pounds. 

EXAMPLES-^ 
144  ft*  at  6s.  6d.  per  ft  }  7841  at  i  is*  i  id.  f 

6  II 


12)864 
7* 


12)8624 
718—8 


2|o)934l2     8 
^.467     2    8  Anfwer* 


2|o)93|6 

;^.46     16  Anfwen 


Case  14*  When  the  given  price  is  any  even  nunxber  of  uuiuu^a^ 
and  you  would  know  what  quantity  of  any  thing  may  be  bought  for 
any  even  number  of  pounds. 

RULE.  Add  a  cypher  to  the  given  pounds,  and  divide  that  fum 
by  half  the  propofed  price,  and  the  quotient  is  pounds. 

Examples.    How  many  pounds         How 'many  yards,  at   14^.  per 
of  tea  may  be  bought  for  86/.  at    yard,  may  be  bought  for  50/.  ? 
4^.  per  pound  ?                                                     7)500 
2)860  

Anfwer     7 1  yds.   i  qr.  3  na* 

Anfwer    430  ft «  __«^_.— * 

Case  15.     When  th^  price  is  poutlds  only. 

RULE.     Multiply  the  given  quantity  by  the  price,  sfhd  the  pft)du6l 
will  be  the  anfwer. 
Examples.     260  Tons,  at  7/.  per  ton  }  364,  at  4/*? 

.7  4 


Anfwer      18  20  A 


Anfwer    i456/« 


40^ 


e 
^ 


r 


40ij>  ikSl.f  9&  G*mf^  lit  26I*  per  Owt.  f 

6  ai$  . 


faa*! 


44W. -Ant  57^ 

—         '  192 

t496/,  Anfi 

Cask  16.  When  the  ptidt  h  ^unds  and  (hillings* 

RULE.  Multiply  the  given  quantity  by  the  numbel*  of  pounds^  ahd 
tbr  the  (hillings  tiake  aliiquot  partsy  and  add  them  together ;  the  fum  will 
be  the  anfwer.  Or  reduce  the  pvcn  price  to  (hillings^  by  which  multi- 
l^y  the  given  quantity^  and  divide  by  20  will  give  the  anfwer; 

EXAMPLES. 

toil  164,  at  4/.  17;.  ?  Or  thus,      1643  at  4J.  xyx.? 

4  •  97      .  20 


,^ 


^56  114&.       97 

82  1476          — 

41  

1 6-— 8  i|6)  15:9018 


jf»79J    8     oAnf.  Anf.    £.yg§    8  as  before 

I   Case  17.   When  the  giveto  price  be  fuch  a  fraftional  part  of  a  pounds 
jlhilling,  &c;k  that  the  numerator  is  more  than  a  unitj 
j   RULE.     Multiply  the  given  quantity  by  fuch  numerator,'  of  top 
[«guw,  and  divide  the  produdt  by  the  denominator,  or  lower  figure,  the 
i'potient  is  the  anfwer  in  pounds » 
ExAMt.  I5f.=|:)5i6,  at  155*  ?         i2f»  6^=1)876^  at  izsi  6d, 

3  5 

I  '  4)1548  8)4380 


I  £.  387  Anf.  jC«547     ic5  Anf. 

!    CAsfc  184    When  the  price  is  pounds^  (hillings,^  and  pence,  and  thr 
I  millings  and  pence  be  art  aliquot  part  of  a  pound, 
I    RULE,     Multiply  the  given  quantity  by  the  pounds  j  as  in  Cafe  1 6, 
*^  take  parts  for  the  (hillings  and  pence  as  in  Gafe   1 2 ;  add  them 
I  %ther,  arid  the  fum  will  be  the  anfwer. 

EXAMPLES* 
^*»  6^^1)247,  at  3^-  2/*  6di  6s.  8^i=-^)274i  it  7/.  6s.  8«/.  ? 

3  7 


741  igi8 

30^  i  7— --6  9 1  — 6 — 8 


"•-r 


if.  771     17     6AnC  £*2(^9    6    8  Anfr 

p  Case 


,p5  PRACTICE* 

Cask  io.    \^en  the  price  is  pounds,  (hillings,  pence  and  farthings, 

and  the  IhUlings  and  pence  be  not  an  aliquot  part  of  a  pound, 

lltX.AiyiPL«f!<a 

RULEf  Reduce  the  pounds  and     6  ^      267  Cw/.  at  2/.  I2x.  S^d.  ? 
{hillings  into  (hillings,  multiply  the  52  20 

given  quantity  by  the  (hillings, 
and  take  parts  for  the  pence  and 
farthings  as  before. 


J. 

4 


534  S^f' 

1335  

133—^  ' 


16— ^ 


2|o)i403l4   zi 


^.701   14     2|.  Anf. 

Nof^\    When  the  given  quantity  doth  not  exceed  ibo,  proceed  as  in 

Sedlion  IX. 

Case  20,     When  the  price  hath  a  fraftion  annexed, 

RULE.     Work  for  the  pounds,  (hillings  or  pence,  by  the  (horteft  of  . 
the  foregoing  rules,  and  value  the  fradion  as  diredled  in  Cafe  2 ;  or  if  aH 
aliquot  part  of  the  money  foregoing,  take  fuch  part  for  it. 

EXAMPLES. 
454 IL  at  19!^.  per  /^.  1496  French  crowns,'at  54^.  per 

19  3  [crown? 

1496 


8626  454  9)4488  ,  5 

2851  5 


■  t  .fc 


4981=1  748<J 

12)89091  8)2270  4984 

2|o)74l2— y         283101-^  ")7978i 

jf.37  2  5iAnr.  2I0J66I4— 10 

Anf.        X.33  4  io| 

Case  21.  When  the  price  and  quantity  given  are  of  feveral  deno- 
minations, 

RULE.  Multiply  the  price  of  one  by  the  quantity  given,  and  take 
parts  for  quarters,  pounds,  &c^  add  them  together,  and  the  fum  will  be 
the  anfwer. 

Examples.     Sold  8  Civt.  of  raifins,  at  i/.  i6j.  per  Cw/. 
I  qr.t=i\)   I     16 

8 


-■  In  this  example  the  price  is  mul- 

14     8  tiplied  by  8,  and  divided  by  4jl 

o     9  the  aliquot  palrt  for  one  quarter. 


Anf.    jf.14  17 


Bought 


PRACTICE. 


107 


Bought  7  Cw/.  5f«,  18  W.  of 
fugar,  at  lyj.  6</.  per  Cov/.  what 
does  it  come  to  ? 

J.     </. 


Bought  tobacco  at  3/.  17J.  4^^^. 
per  hundred  weight,  what  is  the 
worth  of  72  C*wt.  3  qrs*  iglb.l 


6    2 

6 

i^r. 

.i 

8 

9 

iSli, 

I 

T 

4 

4f 

2  it. 

I 

2 

6 

0 

3i 

^.6     18    si  Anf. 
What  is  the  value  of  24  /^.  of 
double-refined  fugar,  at  .4/.    i7x. 
perCw/.  ? 


o 
16 

2 
I 


r 

T 

t 

T 

I 

T 

I 


3     17 


4i 
9X8=72 


3+     16 


44 
8 


278    II      o 


18 

19 
II 

I 

o 


H 
4 

OS 

44 
8i 


16 


S 


jr,  282     2     i-|-  Anf. 


4     17 


o 
o 


13 
6 


io| 
II 


/.I       o      9iAnf. 
Case  22,    When  the  given  quantity  liath  a  fraftion  annexed, 
RULE.     Value  the  whole  number  as  before,  and  for  the  fra<^ion 

multiply  the  price  by  the  numerator,  and  divide  that  product  by  the 

tbominator ;  the  quotient  is  the  value  of  the  fraftion,  and  mull  be 

added  jto  the  value  of  the  whqle  number. 
Example*    What  will  3581  ells  of  holland  come  to,  at.  6j.  11/. 

pciell?  .  J.    //. 


6 

JL 

2 

3 

JL 

2 

i 
2 

1 

T 

3S^ 
6 


II 
3 


2148 
179 
89**'*^ 

.44    9 
14  II 


2|0)    247 16'    2 
123    16      2 

2    7K 


8>i 

6, 

8 

0 

2 

7a 

^.  123  18    9f  Anf. 
Case  23.    When  then  given  number  is  not  of  tlie  fame  name  with 
4at  on  which  the  price  is  fet. 

P2         s  .        RULE 


joB 


PRACTICE. 


RULE.    Roiaee  it  into  the  fame  iu  tiu^t  Jn  ttdttfti»s  tod  *«n 
Jisd  the  amoiuxt  by  the  fliorteft  of  the  fof  egomg  rules. 

EXAMPLES, 
4,'^nou/^Bt  171,6/ per  Cw/.  1 81 1 /J,  II  o«t  *t  u.  ipd. 


10 


16 


mm 


^i 


480 

17 


28987 


8i5o 
240 

2|o)84o|o ' 


8 

2 


2898<-^i4  at  2f* 
966      4    8 
241     II     2 


^,4106      9  loAflf* 


■••■"^ 


£.  420    o    Anfiver 

Case  24.     When  the  given  quantity  is  of  lefs  dcnonunatMHi  than 

that  on  which  the  price  is  fet, 

RULE.  Divide  the  price  by  the  part  or  parts  the  quantity  gjvcn 
is  of;  the  quotient,  or  Aim  of  the  quotient,  is  the  anfwcr. 

Examples.  At  14/.  14/.  per  hogftiead,  V9h:^t  ynM  Qnc  gallop « 
wine  ccMnp  to  ?  '  £>     *• 

r7)i4     H 
64     i      

I  Q)   2        % 


■p?"» 


£'0      4    8  Anftfcr 
At  8/.  I  ts.  per  €<wt.  what  wiU        At  4a/,  per  C-w/.  wm  wiU 
42  /^.  come  to  ?  $S^^'  <^®»^  ^<^  ^ 


28 


8    12 


2 
I 


3 
I     6 


?8 

7 


42 


i 

i 


-»*• 


10 — 6 

2    7t 

1  'p  ' 


li  Anfwec 


^,3     4    6  Anf.  13       ^ 

7/^/<p.  It  often  happens  in  bufmcfs,  thsit  by  inverting  a  qocRion; 
that  is,  by  calling  your  price  the  quantity,  and  the  quantity  your  price; 
you  may  find  the  anfwer  much  eafier,  and  fooner  than  by  the  conunOQ 
method. 

Examples.  What  will  29  yafds      .  What  will  26/^.  come  to  zi^^- 
come  to,  at  is,  6J,  or  i8  y^rds  a^    per  li*  or  6^/^.  at  2x.  2d.  ? 
Zs,  ^d,  ?  s,     d^  1.     d. 

2  6 


4  10 
9 


13    P 
I     I 


X,  2    3    6  Anf, 


14    I  Anf. 


Tragical 


FRACTKXL 


109 


traSicat  Methods,  far  t^tng  np  pMftiejiar  gpa^s  Mnd  fUMftUhes  : 

/owe  m  tie  ^uisle/ale  *may. 

Method  i.     In  gdods  fold  b^  fix-fcore  tK>  the  hondred, 
RULE.    Half  tt£  pence  in  the  pnce  of  one^  is  the  value  of  the 
hundred  in  pounds. 

EXAMPLES. 
What viU  1:10  dfidboanb 49006        What  will  isp  yafdsofdoth 
to^  at  zz\d*  per  dozen  ?  come  to^  at  9^.  per  yard? 

2)2Zi  i)9| 

jf.  II     5  AnC   .  iC»4  *5  Anf, 

MiTHOD  t.     If  the  quantity  given  happens  to  be  240,  the  pence 
in  the  price  of  one  is  the  value  of  the  whole  in  pounds. 

Ifote.     A  farthii^  lauil  be  reckoned  as  ji.-^-a  half-penny   ioj.— 
and  three«£arthings  i;/« 

EXAMPLES. 
What  will  240  li.  come  tO|  at        What  will  240  li.  of  double. 
I0|^.  per /^,  refinedfugarcometOjati3i^.per/^, 

jC-  10     10  Anf.  jC»«3     5  Anf. 

Method  3.    If  the  given  quantity  be  i6oj  ^e  ^,  and  multiply 
that  produ^  by  2  for  the  anfwer. 

EixAMPLEs.      What  .will    160        What  will.  160  ells  of  doth  come 
"^ards  come  to,  at  lof//*  per  yard?    to^  at  i4|i/.  per  ell  ? 
3)10     10  3)14     JJ 

3     m  4     18    4 

2  2 


ami^f 


£.  7    oAnC  if.  9    i6    8  Anf. 

Method  4.  If  the  given  number  be  96,  multiply  |^  of  the  price  by  a. 

ExAMFLEs.  What  wiU  96  yards  What  will  96 /j«  come  to,  af 

90me  tOj  at  154^.  per  yard?  13}^*  per  /^.? 

s)ys    10  5)13   s 

■  II.  'Ill  I    ■  I  > 

3    »  2  13 

a  2 


jf.  6    4  Ant  jC»  5  ^  Anf. 

If  the  given  number  be  80,  the  ^  is  the  anfwer. 

£xAM?LE«    What  will  80  yards  come  to,  at  I9|rf.  per  yard  ?     ' 

3)19     »5 

/.6    n    SAjif. 

*  If 


no  PRACTICE. 

If  the  given  number  be  So,  tfae^J  is  the  anfwcr  * 
ExAMK^E.     What  will  60  yards  come  to,  at  22f</.  per  yard  ? 

£.   s. 
4)22     10 


jf.  5     12    6Anf. 


Nou.  If  the  price  be  given  in  (hillings  and  pence,  bring  them  int« 
pence. 

If  the  given  number  be  48,  take  f  for  the  anfwer. 

Example.  What  will  48  yards  If  the  given  number  be  40,  take 
come  to,  at  $s,  6d.  per  yard?  ^  for  the  anfwer. 

'•     ^*  Example.     What  will  40  ells 

36  of  hoUand  come  to,  at  44^/.  per  ell  I 

6)44 


"■".»< 


5)42 


m        > 


7^8  Anf. 


£.%    8  Anf. 
If  30  is  your  quantity  take  \  for  the  anfwer. 

Example*        8    $ 

'2  8)102    o 


^°^  12  i5AnC 

GOOD^S  fold  by  the  THO USAND. 

Rm.E.    Multiply  the  pence  that  one  coft  by  50,  and  divide  that 
produft  by  12 ;  the  quotient  is  the  value  of  a  thoufand  in  pounds. 
Note:     The  reafon  of  the  above  rule  is  '-?-5J?  — 1^1 

Examples.    What  wiU.  a  thou.        What  will   looo  ells  of  cloth 
I3nd  Patch  tUc5  come  to,  at  zd*    conje  to,  at  8f.  6d.  per  eU  * 
each  f .  -     -'^ 


1 2}  160 


d. 

.  2  .  ■ 

50  •  102 

SO 


8    6 
12 


£.i    6    8  Anf. 


12)5100 


folSSS^^ '°'*^  ^^  the  great  grofs  of  144  dozeii,  are  caft  up  by  the 

J  aY^^"  '  3^"^"P'y  <*f  Pn<^«  *«  one  coft  by  3,  and  divide  the  pro- 
*uft  by  5,  the  quotient  is  the  yaluc-of  Ae  great  grofs  in  pounds. 

EXAMCLES 


PRACTICE.       •  III 

Examples*    What  will  a  great        What  will  a  great  groTs  come  to, 
grofs  of  buttons  cofl^  at  7|^.  per    at  I4j^i/.  per  dozen? 

'4     io 
3 


dozen? 

7 

/* 

lO 

3 

5)22 

lO 

.     4 

lo  Anf. 

5H3     lo 


8     14  Anf. 


GOODS  fold  by  the  fiftall  grofs  of  twelve  dozen  may  be  caft  up  by 
the  preceding  rule ;  feeing  there  are  as  many  particulars  in  a  fmall  grofs 
as  oozens  in  a  great  one. 

Examples.     What  will  a  fmall        What  will  a  fmall  grofs  of  but- 
grofs  of  tobacco  boxes  come  to,  at    tons  come  to,  at  7f  </.  per  pair  ? 
6t</.  per  box  ?  /•    '• 

jC.     ^.  7     10 

6     10  3 

3  *       ^. 


5)19      lO 


5)22     10 


3     iB  Anf.  • 


10 


Anf. 


To  value  the  common  HUNDRED  WEIGHT,  of  1 1 2  /*. 

RULE.   Multiply  the  price  that  Example.     What  will  i  hmu 

1 /^.  coft  by  14,  and  divide  the  dred  weight  come  to,  at  6$^/.  per 

produft  by  30,  or  multiply  by  7  pound? 

and  divide  by   15;  in  both  cafes  '                           £•     ^* 

thequotient  is  the  anfwer  in  pounds:  6     10 
iif  =  TO~IT  <>f  a  pound. 


»51      — 


10 


U) 


308  Anf. 
Notf,     There  are  feveral  other  methods  and  contraftions  which  might 
have  been  added,  but  as  they  are  more  curious  than  ufeful,  I  (hall  here 
conclude  this  rule,  and  proceed  to  tare  and  trett. 

XVII.  TARE  and  TRETT. 

TARE  and  TRETT,   arc  allowances  made  in  buying  and  felling 
commodities  that  are  liable  to  lofs  or  wade. 
In  this  rule' there  are  fix  things  to  be  obferved,  viz.     i,  The  Grofs 
weight.     2,  Tare.     3,  Trett.     4,  Suttle.     5,  Cloff.     6,  Net  weight, 
I.  The  grofs  weight,  is  the  whole  weight  of  any  commodity,  be 
what  it  will,  and  that  which  it' is  packed  up  in. 

2.  Tare 


lii^ 


TARE  AND  TRETT. 


%  Tare  is  an  atloiw^nce  madcL  for  the  weiglit  of  my  hoXf  eafle^  ^e^ 

that  contains  any  cojsmodtty., 

5.  Trett  is  an  abatement  of  4/^.  per  104/^.  and  is  the  twenty-fixtk 
pare  allowed  for  wade,  dull^  8cc,  made  by  the  merchant  tc»  the  buyer. 

4.  Suttle  is  the  weight  of  the  goodsj  when  only  the  tare  is  taken  aut« 
and  not  the  trett. 

.5.  Clo^is  an  aUowance  of  2  ft«  to  the  citizens  of  LondoRiy  oft  every 
draught  above  ^Caut^on  fome  forts  of  goods^  as  beaveri  galls^  madder^  &c« 

6.  Net  weight  is  the  weight  of  aiiy  goods j,  when  all  allowances  ate 
dedu<3ed  from  the  grofs* 

Case  i.  When  the  aet  weight  of  any  gOods  is  reqoiied^  and  only 
tare  allowed* 

RULE.  Subtrad  the  tare  from  the  grofsj  and  the  remainder  is  the 
net  weight. 

Example  r.  Suppofe  I  buy  194  Cot;/.  2  ^rx,  18 /^^  of  tobaccOyand 
am  allowed  1 3  C^wn  r  f  r.  12  16.  tare,  what  is  the  net  weight  I 

Civt,  qrs.  lb* 

'Gtofs     -     194     2     18 

Tare      -       13     I     i^ 


Arifwer        Net  181     i       6 

E-  2.     In  8  bags  of  hops,  each  weighing  grofs  J  Ciut.  t  frs.  ic  Ihi 
tare  izlh,  per  bag*  what  is  the. net  weight  ? 

lb.      '  '  Cxu/.  qrs.  Ib^ 

Tare  per  bag       -     12  3     2     ir 

Number  of  bags         3"  8 


Tare 


3    12 


^9    o      8  Grofs 
i     12  Tare 


Anfwcr    Net  28    o     »4 

Case  2.     When  tare  is  at  fo  much  per  Cnut,  to  find  the  net  weighty 
RULE*     Divide  the  whole  grofs,  by  the  (aid  part  or  parts,  that  there 
are  of  a  hundred  weight,  and  the  quotient  thence  arifing  will  be  the  tarc> 
which  fubtraded  from  the  grofs,  will  give,  the  net  weight* 

E.  3.     What  is  the  net  weight/  Cnut.  qrs*  lb* 

of  57  Cwi^u  3  grs.i^  lb.  grofs,  tare         n  16 7^,z=f)  57     3     14  Grofs 
at  16/^.  per  Cnvt.  ?  812  Tare 


Anfwcr  49    2     12  Net 

Case  3.    When  tret  is  allowed  with  the  tare  to  find  the  net  weighti 

RULE.     Find  the  tare  as  before,  and  fubtraa  it  from  the  grofs,  thfr 

remainder  will  be  the  futtle,  which  divide  by  26,  mid  the  quotient  wfll 

be  the  trett,  which  fubtraft  from  the  futtle,  the  remainder  will  be  the 

net  weight. 

E  4.  In  12  Crwu  I  qr.  18  /i*  grofsj  tare  40  lh%  trett  \lbi  per  104* 
what  is  the  net  weight  ?  From 


TARE  AN»  TRBlCT*  wt 

-    I-  ' 

l^rom'thegroTa        •        «     .  •        12     i      i8 
Dedudl  4o/i»  tare  ts,        *»        •  o     i      12 

26)1 2'  q       6    Suttle 
I      231^  Trctt 

,  Anfwef        -        1-         II     2      loiNetwt. 

f  .  *        ■ 

GAsk  4.    When  clofF  is  allowed  with  tare,  to  find  the  net  weight, 

RULE.  Divide,  the  whole  grofsby  168,  2  pounds  being  the  r6Sth 
jpartof  3  hundred  weight,  or  336  pounds;  or  divide  the  number  of  hun- 
diedis  by  31  which  brings  them  into  3  hundreds ;  then  2  poimds  being  allow- 
ed for  every  thi^  hundred,  foas  many  as  it  produces,  fo  many  2  pounds 
it  #ill  allow,  which  divided  by  56  (the  double  pounds  in  a  hundred  weight) 
the  quotient  will  be  the  hundreds^  and  the  remainder  will  be  fo  many  z 
pounds,  to  which  additig  what  may  be  allowed  for  the  odd  hundreds,  quar ^ 
ters>  and  pounds  of  the  given  weight,  will  inake  the  whole  cloB>  which 
fubtrad  from  the  grofs,  will  be  the  net  weight, 

E.  J.  What  will  be  the  net  weight  of  5647  C^/.  3  qrs^  13  /^*  grofs, 
allowing  for  cloff  2/^*  for  every  hundred  weight  i 

Civti  qr»  lb. 
i68Jjf647     3     13  Grrfs 
33     A     13  Cloff 


■iMM 


Aiifwer    5614     i       o  Net 

CAsfi  5.     When  tare,  trett,  and  cloflPare  allowed  witti  ahy  quantity  - 
grofs/  to  find  the  net  weighty 

RULE*  For  the  tare  and  trett,  proceed  as  in  Cafe  3,  and  the  remain- 
der, which  was  called  the  net  there,  will  be  the  futtle  here,  and  to  find  the 
dofi>  proceed  as  in  the  lafl:  cafe* 

,    ExAMPBE*    What  is  the  net  weight ^oftdbacco^  weighing 

No  I,       y      3     io  *l  q-q/*  f  Tare  7/^*  per  Coy/,  trett  ^Ib.  per  104, 
2,      4      I     12  J         ^\      and  cloff  2/^.  per  Cov/* 


Ni>riki 


Wt»  grofs  10  o  22                              ^      ^ 

Q  2  15J  Tare  9 

25)    9  2  6f                                                                  

toeduft    o  I  13    Trett  3)18 

■          Ml  I      •             !■    —      ■  *-* 

9  o  «i|  2dSuttle  .6    Cloff 

Dcduft    o  <J  6    Gloff 


Net  -    9      o     15}    Anfwei*      .. 

"^ote.    What  odd  weight  remains  in  finding  cloff  is  inconfiderable,  and 
heednot  be  noticed* 


ff+ 


SIMPLE  INTEREST. 


E.  t:  The  net  proceeds  of  a  hoglhead  of  fugar,  were  4/.  14^.  6  J.  the 
iuftom  and  fees  2/.  Ss.  6d.  freight  tzs.  8^.  faftoragc  4i,  g^/l  the  grofs 
weight  was  9  C'wt.  3  j^ri.  10  /A.  tare  i  /^*  in  tenj  pray  then,  how  was 
the  fugar  rated  in  the  biU  of  parcels  ? 

£.    s.     d.  Then,  if  4959    :    2045    t^    J^^ 


Net  proceeds  4  14    6 

Culloai,  &c.    z  %    6 

Freight           i  2     ? 

EaAorage       o  49 

8     10     5=2045  d^ 
C,  qrs>  il» 
i%)9     5     10    Grafs 
o     3     26|  Tare 


560 


122700 
10225 


12) 


8     3 

4 


I  if  Net 


4959)1  H52<5ot«3o 
'    9918      

15340      -^ 

14877 


^    55     . 
28 

2:8^ 

99  J 
5 

N  4959  Fifth* 


too 
4    ^ 

4 

28 


4630 

4 


4959)  1 8520(1  ^f/, 
14877 

3643  Remaini 


112 
5 


Anfwer     191,  2|i/.  JHf 


560  Fifths 


XVIII.    SIMPLE  INTEREST. 

IS  the  profit  allowed  for  the  ufe  of  any  fum  of  money  for  a  certain  time; 
the  money  fo  lent  upon  intereft  is  called  the  principal ;  the  rate  per  ctm. 
per  annum  is  the  fum  allowed  for  the  ule  of  100/.  a  year,  which  according 
to  the  law  mull  not  exceed  5/.  the  amount  is  the  principal  and  intereft 
added  together. 

Case  I .  To  find  the  intereft  of  ^ny  fum  of  money  for  any  number  o£ 
years, 

RULE.  Multiply  the  principal  by  the  rate  per  cent,  and  cut  off  two 
figures  towards  the  right  hand  (which  is  the  fame  as  dividing  by  100)  and 
the  figures  towards  the  left  are  pounds.  Then  multiply  the  figures  thus 
cut  off  to  the  right  hand  by  20,  and  takfe  in  the  odd  Ihilliogs  (if  any)  and 
cut  off  two  figures  as  before,  and  the  figures  on  the  left  hand  are  (hillings; 
then  multiply  the  remainder  by  1 2,  and  cut  off  two  figures,  and  the  ^res 
on  t  he  left  hand  are  pence.  Again,  multiply  by  4,  and  cut  off  as  in  the 
others,'  and  you  have  the  farthings. 

Notei  The  rules  for  fimple  inter«ft  ferve  alfo  for  calcuating  faftorage, 
brokerage^  infurance,  purchasing  of  ftocks,  or  any  thing  elfe,  that  is  rated 
at  fo  irtuch  per  cent.  EXAMPLK 


• 


What  is  the  intercftof465/.  for 
a  year^  at  ^/.  per  cent,  per  annum  ? 

465  Principal    , 
'  5  Rate  per  cent. 

23)25 
20 


SIMPLE  INTEREST, 

EXAMPLE  I. 

Tke  fame  by  pra^ce^ 
A  /. 

5=^5)465 


nj 


Anfwerj^,   23  5 

The  above  example  is  woikedby 
two  different  methods^  to  Ihew  the 
concifenefs  of  each* 

£•  J.  What  is  the  amount  of 
526/.  I  Ss.  %d.  for  $  ycars^  at  4  p^r 
cent,  per  annum? 

526     18     8 

4 
— : —    £,    J.     if. 

2 1  (04    21     o     1 1}  Int.  for  I  yr. 

20  6   No/of  years 

{98  126    5     lof  Int.for6yrs. 
12  526  18  '    8    Principal 

11,84653    4      64  Anfwcr 

_4 

AnfweF   8/.  9^.8^-^%    .  3t3^ 

Case  2,  YHien  the  rate  per  cent,  is  J,  ^,  |,  more  than  the  pounds 
giren  in  the  (aid  rate, 

RULfU  Multiply  the  principal  by  the  pounds  in  the  rate  per  cent, 
tken  take  parts  for  ^,  I*,  or  |,  from  the  principal^  which  add  to  the  product, 
and  the  fum  divide  by  1 00  as  before. 

E.  5.     What  is  the  ainount  of 


c|oo 
Anfwer  23/.  ff. 

E.  2.  What  is  the  intereft  of 
212/.  9;.  iV.  for  a  year,  at  4  per 
cent,  per  annum? 

£•  s,  d. 

iiz  9  I 

4 

8|48 
20 


9169 

12 

«|29 

± 

i\iS 


E.  4.     At  fimpU  interefi  uU  me  pUin 
What  fourteen  thoufandpoit/idi  iviZ/gaittf 
A  three  pcund  ten  per  centi  per  annumy 
^orftvenjrearSf  topleafe  4  grannum  ? 

«)  14000 
3i 

';o°::=|}3|R'''<^  Percent. 

496JOO  Intereft  for  1  ye^ 
7       Number  of  years 

31-30>C»  Anfwer 


320/.  fi^r  4  years,  at  4^  per  cent, 
per  anniun? 


fit 


^12 


320 


4i 

1 

£. 

s. 

1280 

'5 

4 

160 

4 

Rr> 

0\J 

60 

16  Intereft 

15I20 

320 

0  Principal 

20 

— 

/.380 

16  Amount 

4!oo. 

Commission 

ii6 


SIMPLE  INTEKKT. 


Commission  i$  an  allowance  generally  made  from  a  merchant  to  his 
agents  or  favors  abroad^  for  buypg  and  felling  of  goodsji  and  is  at  a  pertain 
rate  per  cent,  according  to  the  cuftom  ajfthe  country^  where  the  fa^or  ox 
merchant  refides. 


E.  6.  My  fkftor  writes  me 
word,  that  he'  has  bought  goods 
upon  my  account,  to  the  value  of 
649/.  I  OS.  I  defire  to  know  what 
his  commiffion  comes  to,  at  3^  per 
cent  ? 


Anfw^r  2i7,  ix,  zJ,  ^% 


L* 

1948  10 
162    7    6 

2i|io  17    6 

2Q 


2|I7 
12 

2|lO 


BaoKtRAGB  is  an  allowance  or  fee  paid  to  brokers^  for  affixing  ochen 
in  buying,  or  difpofin?  of  their  gvoods ;  and  in  the  City  of  London  they  aro 
pot  tp  a£k.  without  a  licence  from  the  lord-maybr, 

C  A  s  fi  3  /  To  find  the  brokage  for  any  fum  of  moneyji  at  any  rate  Jindc? 
one  pound  .per  cent, 

RULE,  Divide  the  given  fum  by  ioO|  and  it  will  give  the  interei( 
at  one  pound  per  cent,  which  intereft  you  muft  take  parts  from,  with  the 
r^te  per  cf  nt.  and  add  them  together,  the  fum  will  be  the  brokage  required. 

f).  7,  What  is  the  breka^  of  E.  8.  Soppofe  4  broker  di({)0&8 
682/.  iOJ.6^.at  jf,  10^,  per  cent,  ?     of  goods  for  mc  tp  the  amount   of 

864/.  1 2  J.  4</.  what  iocs  the  brok- 
age  come  to,  at  if  ts.  ^d.  per  ccpt,  \ 

81^4  iz    4 


6I82  10     $ 
20 


£• 


X. 


J. 


i6\so 
12 

6\o6 


10 


^6     16    6 


T 


20 


£-  '•    ^' 


H 


S-  H 


Anfwer 


I     19    9i 


W!^"*—    JL»  I'f 


I2I92 

12 

ii|o8 
J36 


to 
Zs,  6d, 


\ 


%  12   II 


sk 


■'     '    "    ■         .    null     ■■  ■      I 


Aiifwer    $    9    0% 


Insurance  is  fecurity  givei;i  by  perfons  who  oblige  themfelves  to  fnfwer 
for  thelofs  or  damage  of  fhips,  houfes,  goods,  &c.  by  ftorms,  pirates^  fiifej 
&c,  in  qonfideration  of  a  premium  paid  by  the  proprietors  of  the  tjing 
injured,  .    .         ,  . 


SIMPLE  INTEREST. 


t«7 


E.  9.  Svippote  I  mike  an  in-  E,  10:  Sliipped  at  Jamaica 
fcrancc  of  goods  to  the  value  of  goods  to  the  value  of  4500/.  opoa 
6840/.  at  is.  6d,  per  cent,  per  which  I  made  an  infurance  of  6^, 
annum,  what  doth  the  infuraiwc 
pome  to? 


I8]4C 


per  cent,  what  does  it  come  to  ? 

250a 
7 


^joo 
6 


40 
20 


8|ob 


d.       if. 

6  =  1)68 


8 


15000 
2187  10 

^  '  '■  ■  "^ 
171)87  io 
20 

^77150 
12 


8)17500 


2187 — f=I0f# 


Anf.  171/.  17^.  6/» 


Anfwer    ^.  8  n  6I00 

PURCHASING    OF    STOCKS. 
Stocks  are  the  public  funds  of  the  nation,  the  (hares  of  which  being 
transferable  from  one  perfon  to  another,  occafion  that  extenfive  bufinefs 

called  ftock-jobbing.  '  ,    ^  ,    ,       ,  i-     r    1- 

RULE,     Multiply  the  fum  to  be  purchafcd,  by  the  excels  of  the 
fate  per  cent,  above  1 00  5  the  produA  divide  by  100,  as  before,  and 
the  quotient  added  to  the  given  fum,  will  ^ive  the  purchafe  required. 
Note*     If  under  100  per  cent,  proceed  as  in  Cafe  2. 
E.  n.    What  is   the  |>urchafe         E,  12.   What  is  the  purchafe  of 


of  460/.  South  Sea  ftock,  at  1 16/. 
45,  per  cent  ? 

/.  iC*  '     aC*      s.  d.      . 

460     O  o  Principal 
74  10  4f  Intercft  ifor 
— i-^ the  excefs 


■4=^)460 

16 


320/.  bank- ftock,  at  87  J  per  cetxt? 

320 
87 


1 

1 


7360 

20 


10I40 
12 

4I80 


534  10  4|  Anfwer 


^i 


r-*- 


2240 
2560 

27840 
160 

^ 80 

28o|8o 
20 

i6iop 


3|2o 
Case  4. 


Anfwer     280/.   i6s. 
.  When  the  intcreft  is  for  |,  -J,  of  |  of  a  year,  or  any  num. 
bcr  of  ye^s  befides, 

RULE.  Find  the  intereft  for  the  years,*  as  in  Cafe  i ;  then  for  I, 
4.,  or  |-,  take  parts  from  the  intereft  of  i  year,  i.  e.  for  |,  take  one- 
fourth  part  of  the  faid  intereft,  for  4-  take  one-half,  &c.  which,  added 
\o  the  intcreft  for  years  (if  any)  the  fum  will  be  the  required  iatereft. 

'  E.  13- 


tit  .  SIMPLE  INTEREST-    ,      , 

E.  15.    What  is  the  intereft  of        E.  14.  A  gentleman  dying,  left 
mont];i5>  at  4  per  ccht.    hi 
per  annum 


462/.  for  3  mont];i5>  at  4  per  ccht.  '  his  daughter  604/.  1 7 j.  6^.  for  her 
nM*  jmniim  ?  fortune,  to  bc  paid  her  when  at  age. 


46  Z 
4 

]8|48 
20 

•m    mmii     ■    ■  ■    ■ 

12 

■*  "  s    ■ 

7|20 


3l|h8    9    7    Int.  for  1  year 
4  12   4|  Anfwcr 


with  intereft,  at  5/.  per  cent,  per 
annum.  Now  (he  came  df  age  in  3 
years  9  months,  after  her  father's 
death,  what  is  the  amount  of  her 
fortune  ? 


5 


$mo, 


"20 


1 
■5" 


5o4  17     6 


30     4  io^. 
3 


9Q  14  7-|.=3  years  int. 

15  2  5 1 =6  months 

7  II  24-= 3  months 

604  17  6  Principl 


Anf.  X.  7 1 8     5     9-5:  Amount 


Case  5.     When  the  intereft  required  is  for  any  number  of  wceks> 

RULE.  Find  the  inteYeft  of  the  given  fum  for  a  year,  and  then  fay 
as  52  weeks  are  to  that  intereft,  fo  arc  the  weeks  given  to  the  intereft 
icquired. 

'E.  1 5.    What  is  the  amount  of  800/.  for  1 3  weeks,  at  4|  per  cent, 
per  annum? 

£^  ay:         j^.    J. 

800  13=^)38     o 

'    4j 


I 1 

T— 2 


i=i 


T 


3200 
400 
2CX) 


9  10. Intereft  for  13  weejcs 
800    o  Principal 

Anfwer  809  10  Amount 


£.  38I00 


Case  6.    To  find  the  intereft  of  any  fum  for  anyvnumber  of  days, 

v. 

RULE.  Find  the  whole  year's  amount,  then  fay  as  365  days  are 
to  the  year's  intereft,  II  fo  arc  the  number  of  days  given  I  to  the  in- 
tereft required. 


A  TABLE 


I 

\ 


SIMPLE  INTEREST. 


»»9 


A  TABLE  of  DAYS  for  any  gi-oen  time  le/s  than  a  Year, 


\ 

\ 

St 

<5- 

1 

1 

V 
^ 

Auguft 

Co 

0 

ll   I 

32 

60   91  1 

121 

'5« 

182 

213 

244 

274  1  305 

335 

2   2 

33 

61 

92 

122 

153 

183 

214 

245 

275 

306 

336 

3i  3 

34 

62 

93 

1^3 

154 

184 

215 

246 

276 

307 

337 

4  4 

35 

63 

94 

124 

'^i 

185 

216 

247 

277 

308 

338 

5  5 

36 

64 

95 

125 

.5^ 

186 

217 

248 

278 

309 

339 

6 

6 

37 

65 

96 

126 

«57 

187 

2l8 

249 

279 

310 

340 

7 

7 

38 

6S 

97 

127 

158 

188 

219 

250 

280 

311 

341 

8 

8 

39 

67 

98 

.128 

'59 

189 

220 

251 

281 

312 

342 

9 

9 

40 

63 

99 

T29 

160 

190 

221 

252 

282 

I'^Z 

343 

10 

10 

4' 

69 

100 

130 

i6i 

»9I 

222 

253 

283 

3H 

344 

IMI 

t 

4* 

70 

lOI 

131 

162 

192 

223 

254 

284 

l^S 

345 

I2;i2 

43 

71 

102 

132 

163 

193 

224 

255 

285 

316 

346 

1 

I3!i3 

44 

72 

103 

m 

164 

194 

225 

256 

286 

317 

347 

1414 

45 

73 

104 

134 

165 

195 

226 

257 

287 

318 

348 

15  »5 

+6 

74 

105 

135 

166 

196 

227 

258 

288 

319  349 

i5 

16 

47 

7-5 

106 

136 

167 

197 

228 

259 

289 

320  3j;o 

17 

^7 

48 

76 

107 

137 

168 

198 

229 

260 

290 

321 

35' 

1 

ig 

18 

49 

77 

108 

138 

169 

199 

230 

261 

291 

322 

352 

19 

19 

50 

78 

109 

139 

170   200 

231 

262 

292 

323 

353 

20 

20 

5' 

79 

no 

140 

171 

201 

232 

263 

293 

324 

354 

21 

21 

5* 

80 

III 

141 

172 

202 

T-ZZ 

264 

294 

325 

355 

( 

22 

22 

53,81 

112 

142 

173 

103 

234 

265 

295 

326 

356 

23 

23 

54,82 

"3 

H3 

174 

204 

235 

266 

296 

327 

357 

24 

24 

■55'83 

114 

144 

I7J 

20^ 

236 

267 

297 

328 

358 

k 

25 

25 

56184 

11; 

H5 

176 

206 

237 

268 

298 

329 

359 

26 

26i;7!85: 

116 

146 

177 

207' 

238 

269 

299 

330 

360 

27'27 

58 

86 

117 

147 

178 

208 

239 

270 

300 

?,Z^ 

361 

28 

28 

59 

87 

118 

148 

179 

209 

240 

271 

301 

332 

362' 

^9 

29 

60 

88 

119 

149 

180 

210 

241 

272 

302 

III 

363 

30 

30 

89 

120 

150 

181 

211 

242 

273 

303 

334 

364 

, 

31 

31 

90 1 

I*?! 

212 

1243 

304 

369 

rhe    USE    of  the   TABLE. 

Firft,  to  know  the  number  of  days  from  the  beginning  of  the  year 
to  any  given  day  of  any  month. 

This  is  obtained  by  infpe^ion  only  ;  thus,  from  January  the  ift  to 
July  the  14th,  is  195  days;  to  September  the  26th  is  269  days,  &c. 

Secondly,  to  know  what  is  the  number  of  days  from  any  given  day 
of  any  month,  to  the  end  of  the  year ; 

Sappofe  June  the  4th  ;  then  from         .         -  - 

Subtraft  the  number  anfwering  to  June  4th 

There  remains  the  number  of  days  fought,  vizt 


"^S^  days. 


210 


thirdly 


110  SIMPLE  INTEWEST* 

Thlrdljr^  to  find  the  number  of  days  between  the^pven  day  of  any 
one  month,  and  any  given  day  of  any  other  month,  in  the  fame  year* 

For  inftance,  to  know  how  many  days  there  are  between  May  xht 
8th,  arfd  September  the  4th ; 

Thus,  from  the  number  to  September  the  4th         *  ^47 

^  Subtradl  that  anfwering  to  May  8th  •         -  .  12S 

The  remainder  is  the  number  of  days  fought  -  119 

Fourthly,  to  find  the  number  of  davs  from  afty  given  day  of  any 
month  in  oricyear,  to  any  given  day  of  any  month  in  the  nfext  year, 

H6w  many  days  is  it  from  September  the  7th  in  one  year,  .to  April 
the  19th  in  the  next  ? 

From  the  days  of  a  whole  year  -  *  3^S 

Subtract  the  number  to  September  the  T^h         *  ^§0 

Remains  the  number  to  the  end  of  the  year        -    ^       115 
To  which,  add  the  number  to  April  19th  •   *        109 

•Ths  fum  is  the  number  of  days  required,  viz*  ^  z^4- 

And  thus  is  the  number  of  days  readily  found  for  any  interval  of 
time  given,  in  the  fame  year,  compkatly ;  or  which  is  paft  of  on#,  or 
part  of  another  year 


E.  16.  What  is  the  intereft 
of  399/*  13^-  4^*  for  4  days,  at 
5  per  cent,  per  annum  ? 

'       '399  13     4 

1. 

19I98    6    8 
20 

I9i66 
\% 

8|oo 
Days*        £•    ^»     ^* 

If  365   :    19  19  8 
20 

I99"" 

12 


dityt^ 


4796 
4 


12) 

,  365)19184(52 
1825 


934 
730 


4;.  4^^.  Anfi 


204 
4 


365)816(2  qm 


E,  17*  What  is  die  amount  of 
340/.  lOi.  from  Jam  ift,  i78i,to 
July  1 8th  following,  at  5  per  cent? 

Firft,  by  the  table,  from  Jan.  ift# 
to  July  1 8th,  there  are  199  days. 
/♦    t.       Days.    £.  s.  //*     days; 

17  6  d  ::  199 

20 


340  10  If  365 
5 


1710210 
20 

12 


340 
12 


4P8j5X  199=2 

813114 


6I00 


12) 
365)813114(2^27 

730 


831 

730 

toil 


2|o)i8|5     7 

9    5  7i  Intettlk 
340  10  o  Principal 


jjo   ^.349  ig  74>  Amount 

2814 

.^555 
259 
4  / 


365)  1036(2  £r/4 


CAsH 


SiSIWiS  INTEREST.  ,2.,: 

Chft  J.    When  the  amoaAt,  tima^  and  ratt  pef  oferit.  ai6  given  t(>fifl4 

the  principaJ,  -.        / 

RULES.  I.  Say, .a*  the  amotknt  of  ido/.  at  the  rate  arid  time  given 
is  to  100/.  fo  is  the  amount  given  to  the  principd  required^ 

Nou.  The  examples  in  this,  and  the  two  following  odes,  may  be  folvcd 
by  the  rule  in  compound  proportion. 

E.   18     What  principal  being    jf  ^^     .     ,J^  •;.   .    * 
put  out  to  intereft  for  8  years,  at  5  •  •  t  y 


100 


per  cent,  per  annum  will  amount  to ,     , 

42q/.?   .  140)42900(306 

420 

5  Rate  per  cent.  900 

8  Time  84t> 

40  Intereft  20 

200  Principal  ^ >^ 

,                 *^  140)1206(8 


140  Amount 


112 


80 
140)960(6 


J4(> 

I2o 

Anfwer  306/.  8f.  6|</.  ^  _4 

140)480(3    ' 
420 

"66 

E.  19.    What  principal,  being  put  to  intereft  for  9I  years,  at  4$  per 
cent,  per  annum,  will  amount  to  856/.  loj.  ? 

i=f)4     10  Rate  per  cent.        If  142  15     ;     100    ::    856  10 
9l  20  20 


40 

2 

10 

S 

15  Intereft 

vO 

2855 

•• 

I713O 
100 

42 
J  00 

^^55)  1713000(600/* 
17130 

142 

15  Amount 

000 

Case  8.    When  the  principal,' rate  per  cent,  and  the  amount  are  given, 
to  find  the  tim«, 

RULE;     Say,  as  the  intereft  of  the  principal  for  a  year  is  to  one  ye^, 
10  is  the  whole  intereft  to  the  timfe  required, 

!>  -  £«  20« 


ns  SIMPLE  INTEREST. 

E.  20.    In  what  time  will  1 32A  amount  to  1 7 1  /•  1 2/.  at  j  per  cent; 
per  annum? 

132  Principal 
5  Rate  per  cent* 


6f6d   . 
20 

i2|oa 

I 

0 

£,    **  Tear. 

If  6   12      :      I 

-?0 


171 

»32 

12  Amount 
0  Principal 

% 

39 

12  Intereft 

39 
20 

X. 

12 

• 

132  132)792(6  Years^  the  Anfwer 

'    79* 

Case  9.    When  the  principal^  amount^  and  time  are  given^  to  fiivl 
the  rate  per  cent,  .       •        ^ 

RULE .    t  •     Sayj  as  the  principal  is  to  the  intereft  for  the  whole  time^ 
fo  is  100/.  to  the  intereft  for  the  fame  time. 

2.    Divide  that  intereft  by  the  given  time^  and  the  (Quotient  will  be  the 
rate  per  cent,  required. 

,  E.  21.    Atwhat  rateper  cent,  per  annum^  will  528/.  amount  to  686/. 
8i.  in  6  years  ? 

iC-   ^-  £'         £'   ^-         £* 

,      686    8  Amount  If  528     :     158    8     II     loO 

52g    o  Principaf^  20 

.158     8  Intereft  3168  .      , 
100 


2|o)^o|o  528)3i68oo(6o|o  Shillings 

Tiilie    6)30,  3168 


Anfwer     5  Rate  per  cent^  000 


PROMISCUOUS  ^ESriONS. 

Slueft,  I .  ^  Lent  at  Chriftmas  1 77 1,  the  fum  of  5000/-  at  4^  per  cent; 
after  which  time  I  lent  feveral  fums  at  the  fame  rate^  and  drew  upon  the 
borrower  as  bufinefs  required  >  vii#  on  Lady -day  1772,  i  drew  for  18^ 
guineas ;  on  Midfumer-day  following  I  lent  500  moidores^  and  drew  /or 
700/.  and  on  Michaelmaswday  in  the  fame  year,  I  lent  569/.  175.  I  de- 
mand  what  cafh  the  borrower  owed  me  at  that  time  ? 

Firff, 


SIMPLE  INTEREST.  f«3 


Firft,  yooo 
4f 


200OO 
2500  ' 


4)225100  Intcreft  for  I  year,  » 

£•  56  5x.  intereft  due  to  Lady-da^j  which  is  a  quarter  and  by 
proceeding  in  this  manner  with  each  new  principal^  you  «W  gain  tbr 
lefpc^ve  interefts  j  as  in  the  work  following  : 

£.     s.     d. 

177 1  •    Lent  at.Chriftmas        •        5000    o    o    at  4|^  per  cent. 
1772,    IntereO:  due  at  Lady-day  56    5    o 

Amount        •         ^  5^5^     5    ® 

Drew  out  •.  194     5    o  =  185  Guineas 

111  I   IM   I  III     »■     ■■■  ■ 

Remains  .  4869    o    o  New  principal 

Intereft  of  the  fame  till  Midf.      54  15  ^i^- 

Amount  •  4916  13  ix| 

Paid  50b  moidores  -  :=  675    o     o 


■I  "ii^- 


Sum  -  •  5591    13   11 J  New  principal 

Drew^out  -  .700    00 

I  II      !■■■  lit 

Remains  -  4891   13  11 J 

Intereft  to  Michaelmas  55    ^    7i 


!•■ 


Amount  -  4946  14    6  J 

Paid  in  part  -  '  569  1 7     o 

Anfwer  jf .  5516  11     6|  Ca(h  due  to  mc» 

^i»/?.  2.  Lent  to  John  Jemeibn^  per  bill,  dated  1 8th  of  Jan.  1 77 1  •  pay- 
able one  day  after  date,  878/.  19;,  lod,  which  I  received  back,  in  the 
following  parti^il  payments,  viz.  on  the  27th  of  Feb.  57/,  15/.  7^.  on 
the  i&th  of  March  37/,  14/.  on  the  29th  of  April  34/.  xi/.  on  the  12th 
of  May  136/.  ip,  7</.  on  the  19th  of  June  67/.  V3J.  4^.  on  the  15th  of 
July  15  guineas  arKi  6d.  on  the  2jth  ditto  1 1 1/.  1  u.  i  id,  on  the  3d  of 
October  78/.  7j,  ^d.  on  the  19th  of  November  100/.  on  the  23d  ditto 
100/.  and  on  the  30th  of  Dec.  received  the  balance  of  the  priftcipal  j 
how  much  intereflf  ought^I  to  claim,  at  5  per  cent.  ? 

^  Note.     The  refpe^ve  produ^s  are  .found  by  multiplying  each  prin» 

cipal  by  the  number  of  days  it  was  employed;  fee  the  following  operation, 

R  2  To 


To  a  bill  payable  £. 

I  day  aitcr'date  878 
Feb^  27,  Received 

in  part  57 


SIMPLE  INTEWBST. 


Balance     821 
Mar.  18,  Received    37 


Balance    783 
Apr,.  t$i  Received     34 


Balance     748 
May  12,  Received  136 


T^ 


Balance    6^2 
June  19,  Received     67 


Balance     544 
July  I  j;,  Received      15 


Balance     528 
25,  Received    1 1 1 


9  10 
5    7 


4    3 
4    o 


o    3 
i     o 


I- 

40 


42 


9     3 
5     71 


3     S 


o     4 
5    ^ 


4  10 
III 


Balance    417     2   11 
Od,  3,  Received       78     7     4 


Balance     338  15     7 
Nov.  1 9,  Received  100    o    o 


y    'Balance     238  15     7 
23,  Received  100     o     o 


Balance     138   15     7 

^/^:3^%R<i->li38  15    7 
fuU  of  the  pnn.  J      ^       -^     ^ 


»3 


38 


26 


10 


70 


47 


Produfts  \ 

35^59  ^3  4   Then,      /.     *.</./. 

73|oo)i87iln  ^8)25 
146 

15603    o  9  • — ' 

3.2907  10  6  - 

4«27 

73|oo)965l46(i3^ 
73 

235 

2i,9 


37 


9736  10  3 
2326^  19  4 


14157    B  8 


5^87     8  4 


29200    4  z 


r5922  12  5 


955    2  4 


5^34-  16  7 


^1646 

12 


73loo)i97l6o(?^. 
J4^ 


73  loo)  206140(2  f^^« 
146 

604 

Anfwer, 

25/.  13^.  ^i^m 

the  intereft  required. 


The  total  frnn  of  the  produds  187327     6  8  _ 

Note.  The  reafon  of  dividing  by  7  3  i"  the  above  operation,  is  this  j 
as  joo  :  36c  ::  5,  or  any  other  rate  to  the  fourth  terai.  Or,  as 
100^ :  73  ::  I,  that  is  ^^  =  73,  and4=  i.  Hence  the  fecond  and 
third  terms  will  allways  admit  -of  the  fame  abbreviations. 

Q^^eJIi  3.  June  23d,  1745,  bought  900/.  of  New  South  Sea  annuities 
at  Til 3-  per  cent.  viz.  the  day  before  the  clofing  the  books,  the  bro- 
kerage  Vhereof  is  always  -2j.  6d.  per  cent,  on  the  capital,  whether  yon 
buy  or  fell;  the  Midfummer  dividend  2  per  cent,  became  due  ana 
payable  on  the  loth  of  Auguft  following,  by  which  time  the  rebellion 
crrowine  cOnfiderablein  the  North,  the  faid  annuities  wliere  down  at 
qzl  per  cent.  In  the  geneml  alarm,  fold  400/.  capital  at  that  pri^; 
but  continued  the  remainder,  tiU  a  ftcond,  third,  fouxth,  |."4^^J 


eOMPOUNP  liSTTEREST.  ra^j 

dividend,  as  WqtCf  c^e  doe ;  and  on  c^pealng  the  books  9n  Afe  loth  of 
Auguft,  1 747,  fold  out  al  ioz|  per*cem.     Now  reckoning  I  xnig^iia^e  . 
made  5  per  cent,  of  my  money,  had  I  kept  it  out  of  the  (locks,  dio«r 
ftood  this  article  in  point  of  profit  ahd  lofs  ?  £.    s*     d. 

Firft  900/.  at  iiifper  cent.     3=  -  1002     7     S 

Brokerage  of  ditto,  at  %s,  6d»  percent.     =5         •         126 

/ 

Midfummer  dividend,  at  2  per  cent;,  — 

■ 

Intereft  of  1003/.  ^os.  for  49  days,  at  5  per  cent. 
Brokerage  of  400/.  at  25,  6d.  per  cent.  - 

Sold  400/.  at  92f  per  cent,  *-  -^     « 

Intereft  for  half  a  year,  diie  Feb.  10,  1746 
Diviiend  received  at  that  time  - 

Intereft  due  to  Ang^ft  loth  - 

Dividend  received  at  that  time  - 

Intereft  due  to  February,  1747  - 

Dividend  received'  then  -  - 

Intereft  due  to  the  loth  of  Anguft 
Midfummer  dividend  received  Auguft  loth 
Sold  off  500/.  at  102|  per  cent. 

Brokerage  -  ~  ~  __ — . — 

Anfwer,     Loft  in  the  whole    ^.  i^3     ^     i 

XIX.    COMPOUND  INTEREST. 

TS  that  which  arifcs  from  any  principal,  and  its  intereft  put  together, 
1  as  that  intereft  becomes  due  but  not  paid,  the  fame  mter^  s  ^ 
lowed  upon  that  intereft  unpaid,  fo  it  becomes  port  of  the  pnnc.pri,  for 
which  redbn  it  is  called  intereft  upon  intereft,  or  ^0^??""^?™  g,. 
RULE.  I .  Find  the  amount  of  the  given  fum  by  fimple  intei.ft  for 
the  firft  year,  which  is  the  principal  for  the  fecond  year  ;  t^f «  6"^  the 
amount  of  that  principal  for  the  fecond  year,  and  that  u  the  prmcipal 
!tbr  the  third  year ;  and  fo  on  for  any  number  ot  years.  ^^  Subtraft 


1003  10 

18  0 

0 

985  10 

6  14 
0  10 

0 

8 
0 

99«  14 

370  0 

8 
0 

622  .i'4 
15*11 

8 

.^1 

638  '6 
10  0 

oi 
0 

628  6 
15  14 

644  0 
10  0 

H 

Z 
0 

634  0 
15  17 

649  17 
10  0 

0 

z 
0 

639  17 
15  19 

10  0 

z 

I 
0 

645  17 
512  2 

I 

6 

133  14 
0  I* 

7 
6 

126 


REBATE  OR  DISCOUNT- 


2.    Subtraadtegircn  principal  from  the  Uftaxnount,  and  therein 
tt  the  compound  intereft  requir^. 

Examples.    What  is  the  compound inttrcft  ofooo^/-  forborne  3  years* 
at  5  per  cent,  per  annum  ?  '' 


900  =  I  ft  year's  principal 
5 


4yfoo 


94;    o  Principal 
47     5     ' 


^im 


900  Principal 
45  Intereh 

94^  sr  2d  year's  principal 


99  2    5  =  3^  year's  principal 

49l<5i     5 
20 


47|2^ 
20 


I2|25 
12 

3|do 


5joo 


992    5 
49  12 


o 
3 


1041   17    3  Amount 
900    o    o  Principl 

^        K-  J.  .     ^^"^^^       '^'  »7     3  Comp.  Int, 

The  preeeeding  example  performed  otherwife,  thus : 

The  foregoing  methods  being 
rather  tedious  (though  generally 
taught  in  fchoolsj  I  have  thought 
proper  to  omit  giving  any  more  ex^, 
amples,  till  I  come  to  treat  on  deci- 
mals, where  the  fame  may  be  more 
conveniently  and  expeditoufly  per, 
formed. 


5=^2^)900    a  0=  ift  year's  pr, 

45     o  0=;      Intcreft 

5=tV)945    o  o;;=;2d  year's  pr. 

47     f  o        Inteceft 

5=^)992     5  o=:3d  year's  pn 

49  12  3=      Intereft 


1041   17     3=Amoiint 
900     o    o  Principal 


Anf.     141   '7     3  Comp.  intereft^ 
' ' —    as  before.  . 

XX.  REBATE  OR  DISCOUNT. 

Pfo^mt'Si)-^  ?^  ^""^  ^^  T".'^'  ^"^  ^'  ^^"^^  ^^"^^  ^o  come,  by  paying 
ivIjfTmfinTh^^^^^  would  amoun^t^o^hf 

cenfw^hlh  btel^a^^^^^^^  ^-^-  ^^  '^^  ^^^  ^-">  ^^  -te  per 

fm^nrolS^  i^iK^^'l'' ^""^^^  to  theintereft  of  100/.  fo  is  the  debt,  or 

^tlStcV^^^^  Orwhen  thepre- 

SuiTed  *  ^'^  ^'''"*  '^'  ^"""^  ^"^^  *^  '«^^i«der  is  the  rebate 

.    V  Example. 


REBATE  OR  DISCOUNT 


127 


ExAMPLS  X.  What  is  the  rebate     If  103 
of  2!oA  for  7  months  6  dsi^s,  at  5 
per  cent,  per  annum  ? 

6  o=f);    o  Per  cent. 


210 


210 


1    6f =)2  10 
o  10 


3    o  Intereft 
100    o  Principal 

193    o 


103)530(6 
618 

12 

^  ''to 

103)240(2 
206 

34. 

12 


Anfwcf  6/.  2/.  Sid.  ^V 


I03)4x>8(3 
309 

99 
4 

103)39^(3 
309 

87 

E.  2,  What  is  the  prefent  worth  of  100/.  for  12  months^  at  6  pe^ 
cent?  Firft,  ioo-f*6==:io6/«  amount  of  100/.  for  a  year*. 

Then  if  106  I  100  ::  xoo 
Xioo 

106)  10000(94/.  6f.  Si^'Ts  ^^  Anfwer 
£•  3*  Sold  goods  to  the  value  of  73/.  $x.  to  be  paid  in  a  years  time; 
what  muft  be  difcounted  for  prefent  payment,  if  rebate  be  allowed  at  4f 
per  cent  ? 

1)100        too    oPrin. 

4  10  Int.,       £•    s*  £*    f» 


4z 


400    If  104  Id 
50  20 


4   to   ::   73   5 

20  20 


4I50 

20 


2090 


90 


90    1|0 


"< 


loloo 


20910)13 18510(613 


1 2 J4  ^.3    3 ^J^jh  Afif* 


645 

627^ 

18 

12 


^J 


2o9)^i.6(i</^ 


Tbc 


12« 


REBATE  OR:  DISCOUNT. 


The  coinfrt0!l  method  of  diftdunting  Mfls  is  done  by  t&c  iftterefr  6p  th© 
whole  Aim  for  fo  long  a  time  :  but  fuch  Cuia  cannot  be  eftecmed  a  principal^ 
nor  is  it  in  full  value,  till  the  time  of  payment  is  expired;  tlferefi»e,  Uh 
interefl  muJd  be  required  accprding  to  the  true  rules  of  difcount; 

E.  4.  What  difference  is  therebetween  the  intcreft  ofjoo/.  at  j'per 
cent,  per  annum,  for  i  z,  years,  and  the  difcount  of  %he  fame  uud,  St  the  fame 
latc,  and  for  the  fame  time  I 

5  =  ^)  500  Principal  Then  5X12  =60/,  int,  of  1 00/.  foif  1 2  yrs. 

—  If  160  :  60  ::   500 


-zg  Int.  of  500/.  for  I  year 
12  Number.of  years 

300  Intereft/pr '12  years 


300     o  Intcreft 
187  10  difcount 

Anfwer  112  10  Difference 


5?oo 

i6|o)30oo|o(i87/.  10/.  Dif. 
16 


140 

128 

120 

112 

8 

20 

16}  1 60(10 

16 

Note.  By  the  preceeding  examples  it  is  evident^  he  who  allows  intereft 
for  difcount  wrongs  himfelf  confiderably ;  for  fomuch  money  ought  to  be 
paid,  as  at  intereft  would  amount  to  the  fum  due  in  the  time  propofed. 

E.  y.  What  ready  money  will  difchargc  a  debt  of  i  J4/.  due  two 
years,  three  quarters,  difcount  at  4|  per  cent,  per  annuhi  ? 


20 
3 

8)60 
7    ^  =  |/. 


4   7 


6  =  4|;. 

2 


8    15: 

2      3 
I 


o 
9 


I  io|. 


Intereft      12     o    yi 
Princip.  100     00 

Amount  112  o'^7|- 


If  112  o  7^ 


^  •  160  :: 


20 


20 


2240 
12 

26887 

4 

107550 


2680 

12 
32160 

4 

128640 
100 


/  '       m 

1075510)128640010)119 

— — I2f.  2| 

« 

Anfwer  119/.  izu  t\d,-^ij^ 


ECftlATiON  OF  PAYMENTS.  ^jg 

B.  $.  m^t  is  ^  pfefent  Tfdo^  of  ,  lo/*  WU  409  4  m^dis  henw, ' 
eifcoimted  at  4  per  oqat  f  '^  '^^ 

E.  7.  What  is  the  fjetknt  money 
and  d^csoimt  of  im  pQQY^d  for  onq 

J^c^f^  4t iper cent,  p^r ttmum ? 

loo 
5 

500 
/. 

ifio5  ■: 


«f#«     /•  f«  ^fe 

4=5»j)4    P    o 

^    I    6   Slntoeft 
ICO    o    o  Principal 

101     6    8 
/•     X.   /. 

If  lot  6  8 
20 

2026 
12 


100 


24320 


100 

20 


I 


243  2|oJ  2400010(9 

21888 


20 


i  05)  2000(1 9 

950 
94J 


2432)44240(17 
243* 


5 

60 
4 


105)240(2 
210 

/.  i.  V.  3<^ 

From  100 

Take  0190$  ^^  prefent  money 

o  o  i  1 J  -j^^7  reb.  or  difcoant 


2432)4096(1 


Anfwfcr  9/.  17^.4^^.4414 

By  the  laft  example  it  appoars  that  one  pound  in  a  y^at  is  decreased 
to  19/,  ci^.  ^  at  5/.  per  cent. 

XXI.  EQUATION  of  PAYMENTS. 

Is  whenjeveral  debts  are  payable  at  di^Terent  times,  but  is  mutually 
agreed  upon  bet>freen  debtor  and  cr^tor>  that  a}l  thofe  federal  &mi 
be  paid  at  once,  without  lofs  to  debtor  orxreditpr* 

RULE.  Multiply  the  fum  of  each  particular  payment  by  the  time  it 
i»  to  continue  in  the  hands  of  the  debtor  j  add  thefe  pfodufts  together, 
and  divide  the  fum  by  the  whole  debt,  the  quotient  is  the  equated  time' 
for  the  payment  of  the  Vhiple  debt. 

Remark.  The  above  rule  is  not  exaftly  true,  though  it  may  ferve  in 

common  buiinefs  j  but  to  find^fhe^uft  mean  or  equated  ti^ie  of  pymcnt, 

S      ^  .  "  ywi 


/ 


ijd  EOyATION  OF  PAYMENTS. 

yoa  muft  firft  find  out  the  prefent  payment  of  every  particular  fum  in 
"the  queftion,  payable  at  a  time  to  come,  by  rebating  at  the  rate  of  intcreft 
agreed  on  ;  then  find  in  what  time  the  fum  of  th<&  prefent  worths  will 
be  augmented  to  the  total  of  all  the  particular  fums  payable  at  times  to 
come^  'according  to  the  firft  agreement  i  fo  (hall  the  time  found  o^  be 
the  mean  for  paying  the  whole  debt. 

Example  i.  A  owes  B  140/.  which  by  agreement  was  to  be  paid  as 
follows^  viz.  50/.  at  2  months,  and  90/*  at  6  months  ;  but  they  agree 
that  the  whole  ihould  be  paid  at  once ;  required  the  equated  time  of  pay- 
ment  ?  /.         mo^         /, 

50  X  2  =  190 
90  X  6  =  540 

140  i4|o)64|o(4  Mo.  7,  weeks,  2  days,  Anfwef. 

E.  2.  James  owes  Thomas  80/.         E.  3.  C  owes  D  600/.  whereof 

which  is  to  be  paid  as  follows,  viz.  200/.  is  to  be  paid    at  3  months, 

40/.  at  3  months,  and  40/.  at  7  i  (o/.  at  4  months^  and  the  reft  at 

months,  but  they  agree  to  reduce  6   months  ;  but  they    agree    the 

the  whole  to  one  payment ;  query,  whole  (hould  be  paid  at  once,  re- 

the  equated  time  ?  ,  quired  the  time  ? 

/.         mo^         /.  /•         MO,         prod* 

40  X   3  =    120  200  X    3  =     600 

40   X   7  =  280  150  X   4  =    600 

8|o)V>p  ^50  X   6  =1500 

Anfwer  5  Months  ^\^         6\oo)Tj]po 

Anfwer    4  Mo-  15  days. 
E.  4.    B  owes  C  a  certain  fum,  which  is  to  be  difcharged  thus,  viz. 
^  pi'efent,  J  at  4  ihonths,  |  at  5  months  and  the  reft  at  6  months ;  what 
is  the  equated  time  for  the  whole? 

In  this  examplfe  the  debt  is  to  be  paid  at  4  equal  payments,  and  | 
being  paid  down^  there  remains  |  to  be  paid  at  3  equal  payments  ;  con- 
fequently,  the  fum  of  the  different  times  that  each  payment  is  to  be  made^ 
being  divided  by  3,  will  give  the  anfwer,  thus: 

tix^i  44-54-6=15,  i5-r'3=5  Mcmths,  the  Anfwer. 
E.  5.  A  debt  is  to  be  difcharged  in  the  following  manner,  viz^  |  at 
3  months,  -j-  in  4  months,  and  -J-  in  9  months ;  but  they  afterwards  agree 
to  have  but  one  payment  of  the  whole;  the  equated  tim^  is  required  ? 

Suppofe  1 20/.  to  be  the  funi^  owed. 
£•  mo*      pro4 

Then,  i  '\  £i  I  60X3=  180 
4.  V  120  ±=  >  40X4  =  160 
i  J         '       J    20X9=  tgo 

i2|0)52|0 


mo»  4-'— 4 

30  Days  in  bne  montfe 


Anfwefi  4  jAonths,  10  days.-         12)120 


io  Vt^ys  In 


SINGLE  FELLOWSHIP.  ,ji 

In  examples-  of  the  above  ns^ture^  any  number  may  be  taken  at  pleafure, 
that  is  divifable  into  the  propofed  parts^  without  a  remainder. 

ScHo L I VM.  I  might  introduce  various  other  rules  by  different  authors 
who  have  endevoured  to  make  improvements  on  this  common  tftethod,  but 
room  will  not  permit  them ;  and  the  common  method  being  moreadi^ted 
to  pradice^  and  is  near  enough  the  truth  in  common  affairs. 

Mr.  Malcolm's  rule  is  the  only  true  onei  which  is  as  follpws. 

Put  d  for  the  firft  payment,  /  the  diftance  of  its  term  of  payment ;  2>  the 
laft  payable  debt,  and  7*  the  diftance  of  its  term,  and  r  the  rate  df 
one  year's  intereft  for  i/.  and  jit  =  the  diftance  of  the  equated  time. 

Then  by  proceeding  according  to  the  principle's  of  fimple  intcrcft,  we 

have  y+'H the  firft  number  found, 

dr 

DT+dt 
And   t    .,,..,4.7/  the  fecond number  found,  which  two  numbers  are 
ar  . 

called  a  and  x,  then  ax  ^"^x^  =  /,  whence  x  =  g-f-t/j^  "^  the  prc- 

■     2 
fent  rule,  or  equated  time  for  any  two  payments, 

XXII.    SINGLE   FELLOWSHIP: 


*    OR, 


FELLOWSHIP  WITHOUT  TIMB. 

IS  when  two  or  more  perfons  join  thtir  flocks  and  trade  together  :   to 
determine  how  much  gain  or  lofs  is  due  to  every  partner  concerned, 
by  having  the  whole  gain  or  lofs,  and  their  particular  ftocks  given. 

RULE.  As  the  fum  of  their  feveral  docks  to  the  gain  or  lofs,  fo  is 
each  perfon's  {hare  in  the  ftock,  to  his  (hare  in  the  gain  or  lofs. 

Proof.  Add  all  the  (hares  together,  and  that  fum  (if  right}  will  be 
equal  to  the  whole  gain  or  lofs. 

Example  i.  Two  perfons,  A  and  B,  join  in  partnerihip;  A  lays  in 
40/.  B  80.  and  tiley  gkin  50/.  what  is  each  man's  ihare  of  the  faid  gain  ? 

/.  /.  /•    .  /.  /.      s.     d. 

A's ftock  40  If  120   :   50   ::  40    :   16   13  4A'sip. 
B't — 80  If  120   :   50   :;   80    :   33    6  8  B's /^*^ 

i?o  fttx)f  £f  SQ      00 

E.  2.  Three  perfons,  C,  D,  andE,  trade  together,  and  make  a  joint 
ftock  of  824/.  and  In  three  years  time  they  gained  as  much,  and  70/.  over ; 
C^ftock  was  320/,  D's  340/.  1  demand  E's  ftock,  and  what  cachpcrfon 
gained  by  trading  ? 

Sz     *.  .      Firft, 


o« 


SINGLE  FELLOWSHIP. 


Fiffty    }tO'jr$^r=66cL  C  and  D  pat  in ;  then  fiom  8a4/«  tdce  660/. 
remains  164/%  E'iftock;  aiid'8344-70=z894/.  tfadr  whole  gain;   thcn^ 

jf.  £*    4.     d.    Rem. 

At  824, 


:  «»4  ::  ^  340 


347 

3 

H 

72 

568 

17 

8 

128 

177 

18 

7*  624 

D's  V 
E'sJ 


Gain 


Pfoof    894    o    o 


A  dibt  four  w^em  tigtted  U  j^ay^ 
OJjufi  ome  p»und  e^hjkarc  WMJu^d^ 
One^thhrd^  ont'fourtk,  ofie'fiftkf  •ne-fixth, 

ThtMf  Tyroi  wiatvun  tmth  m4ft**  due 
Of  cafi  to  pay  f  *Pray  ttU  wit  true. 


d. 
As  %%% 


80 


d. 

80 


228)1600(7/. 
IJ96 

4 

12 
48 

4 


192  i?^«y« 


As  228 


1. 

20 


d. 

48 


20 

228)960(4,, 
912 

"48* 
12 
*^^)J76(2</, 

120 

4 

228)48o(tfn 
456 


Firft>  the  fra^ons  in  this  example^ 
viz.  -|>  ^9  ^1 1»  parts  of  20  ihilUngSj 
when  added  together  make  juft  191. 
ss228^.  and  each  refpedive  part, 
t^iz.  ^  Bs  80/.  I  =  6o</.  f  =48<f, 
f  =  40^.  then  ivfy 

d.       ^    s.  d^ 


As  228 


20 
60 


60 


228)1200(5;* 
1140 

65 

12 

228)72o(3^* 
684 

_4 

144  i?^;n« 


As  228 


/. 
20 

40 


d. 
40 


228)800(3;* 
684 

12 


,\ 


228)1192(6^* 
1368 


24 

4 
96  Rem^ 


The  remaindefs  in  the  above  operatiom  bdbg  192/' 144,  24^  andg^^ 
which  added  together  J  thusj  i924-i444~24-f'96=456j  which^diyided 

by 


SINGLE  FELLOWSHIP. 


^33 


by  dwfioaoftheirnioMgrf  paid  the  quotient  =:  z,  wluch  is  added  to  the 
£tfthings  for  the  proofs  thus : 


Anfwcr 


Man's  (hare 


/. 
o 
o 
o 

o 


7 
5 

4 
3 


d. 
o 

3 
zX 


X  *^ 


Proof 


24 


Nou^  Hie  late  Mr.  Sadler  has  expeditioully  folved  this  queftion  by 
vulgar  fradions ;  but  to  (hew  my  readers  that  queitions  of  this  kind  are 
Teiy  well  adapted  to  this  rule^  was  the  reafon  of  my  inferting  it  in  this 
place, 

• 
E.  4.    Four  merchants,  A,  B^  C,  and  D,  join  their  ftodcs  and  trade 
together,  of  which  A  put  in  one.half>  B  one-third,  C  one-fourth,  and  D 
one-iifth;  but  at  the  expiration  of  twelve  months,  they  had  the  misfortune 
to  lofe  I  zo/.  what  mull  each  pcrfon  fuffer  of  the  faid  ioTs  ? 

Note,  You  may  fuppofe  any  fum  at  plcafure  to  be  their  ftock  ;  as, 
fappofedoo/.  • 

^300  A's 

.of«eo/.r=i  '^  £*   \  flock 


770  Sum,  then   T  300 

As  770  :   120  ::  <  ^^^ 

^  120 

Proof 


Lofs 


120 


E.'  J.  Four  merphants.  A,  B,  C,  D,  gain  2000/.  by  trade,  whereof 
4  of  A's  (hare  is  equal  to  i  of  B's,  |  of  C's,  and  ^  of  D's ;  what  (hare  had 
each? 

Take  any  number  at  pleafure,  and  divide  in  proportion  to  their  ftiarcs, 
thus: 
A's  (hare  1 20,  then  ^ 

B's- 

C's '■ 

D's 


80 

75 

72 


Sum    347 


2000 


£.  J.  d, 

691  12  10 

461  I  loj. 

43*  5  H 

414  19  8^ 


Rem', 

328^  For  A 


103 
205 

78 


B 
C 
D 


2000    o    o 

E.  6.      A  and  B  venturing  equal  fums  of  money,  clear  by  joint  trade 
308/, — By  agreement,  A  was  to  h*vc  8  per  cent,  bccaufe  he  fpcnt  time 


m 


^ 


f 
i 
t 


134  DOUBLE    FELLOWSHIP, 

in  execution  of  thfe  projeft,  and  B  ^as  to  have  only  5  ;  $hc  <pieftien  is. 
what  was  allotted  A  for  .^is  trouble  i 


8 
S 


1 3  ss  their  gain  per  cent. 

'£*  C-         rX-  £•     '•    d.    . 

Then,  8f  13     ;     308  HAS      \      189  10    9  4.«  A's  T^  • 

Aiifwer,  A  had  hx  his  trouble  71     i     6|  {^^ 

XXIIL    DOUBLE    FELLOWSHIP; 

OR 

FELLOWSHIP  WITH  TIME^ 

IS  when  each  perfon's  dock  continues  unequal  time  in  c^^joxf^  fo 
that  a  confideration  muft  be  made  of  the  time-of  continuance,  as  well 
asoftheftock. 

RULE.  Multiply  the  particular  ftoeks  of  each  perfon  by  the  time 
of  continuance,  and  the  fum  of  the  feveral  produds,  make  the  firft  term 
in  the  finglc  rule  of  three  direft ;  the  whole  gain  or  lofs  the  fecondj  and 
every  man's  prticular  ftock>  multiplied  by  its  time,  the  third. 

Proof.  Add  all  the  parts  of  the  gain  or  lofs  together,  which  muft 
be  equal  to  the  whole. 

Example  i.  Two  perfons,  A  and  B,  enter  into  partnerlhip  thus ; 
A  puts  in  40/.  for  1 3  months,  and  B  40/.  for  1 2  months ;  they  gain 
1 20/.  what  is  each  man's  fhare  of  the  gain  ? 

40     X      i81__r72ol__.r  A*s  1  Stock  multiplied  into  his 

40     X     '2  J      L  4S0  J  ""  l  ^'*  J         time. 

izoo  The  fum  of  the  produdls 
Then,  as  1200  I   120  \\  <  ^g       I     ^g  p»c    r Share  of  the  gain 

jf.  120  Proof 

.  E.  2.  Three  merchants,  A,  B,  and  C,  enter  into  partnerihip ;  A  put^ 
in  6^1.  for  8  months;  B  78/.  for  12  months  ;  and  C  84/.  for  4  months, 
and  90/.  for  2  months ;  they  gain  166/.  i2j.  what  is  each  man's  fhare 
of  the  gain  ? 

6j-    X       8  =  520     A's 

78     X      It  —  936     B's 


*"{^J  I  \  =  \tY'' 


Stock  and  time 


2972  Sum  As 


DOUBLE  mtLOWSHIP.  i%c 

As  1972     :     166    ^2     ;:     -{      93^    I    79    ^    H  B's  V  Gab 

I     5»^    :    43.11  io|C'sJ 
166  12    o  Probf  ' 

C.  2.  Two  merchants  together  make  u|)  a  fiock  of  600/.  A's  dock 
continued  in  company  9  month^^  and  B's  1 1  -i  they  gain  200A  which 
they  divide  equally ;  how  much  did  each  pot  in  ? 

FM,  fince  the  gains  -are  equal,  A's  ftock  multiplied  by  his  time  g, 
is  equal  to  B's  flock  multiplied  by  his  time  1 1 j  .  *  •  A's  ftock  is  to  B's. 
ftocic  as  1 1  to  9* 
it 

^^     •     £  ^     ..      f    11     *     330  A's  ftock 
20     .     600     ..     I     g.    .   j|oB's  ftock 

/.  600  Proof 

E.  4.  A  (hip's  company  take  a  prize,  value  4000/.  which  they  agree 
to  divide  amongfl  them  according  to  their  pay  and  time^  they  have  been 
tm  board ;  now  the  officers  and  mic^ipmen  have  been  on  board  4  months, 
and  the  failors  3  ;  the  officers  have  50^.  a  month,  the  midihipmen  40^* 
and  the  (ailors  %%s» — moreover,  there  are  4  officers,  8  midihipmen,  and 
1 20  failon ;  I  defire  to  know  what  each  perfon's  (hare  is  of  the  faid  prize  i 
Firfl  4  X  4  X  50  =       800  Officers  pay  and  time 
8   X  4  X   40  =     1280  Midfhipmen's  ditto 
120  X   3  X   28  =i  10080  Sailor's  ditto 


£,  1 2160  Sum 

£.     s.  J. 

r     800     :     263     3  1 1    704  Officers 

As  I2i6b  :  4000  \\  <     1280     :     421     I  oj    640  Midihipmen 

[  tooSo     :  3315  15  9|  1088  Sailors 

% 

4000    CO 
Note.    The  above  being  the  (hare  of  each  company,  each  perfbn's 
fbare  is  found  as  follows,  thus  t 
£i    J.    d.      Number     £i    s.    d. 

2^3     3     If  -3*      4  =  ^5  '5    9j  1  "     ^     ' 

421     I     oj  ^       8  =  5a  12     7f  y±2  Each  perfon's  fhare 

3315  15    9k  "^  1^8  —  *7  1*    7iJ 
The  fraftions,  or  remainders.  Hit  omitted,  as  inconfiderable. 

Ei  5.  A  and  B  paid  equally  for  a  horfe,  February  7,  1781  ;  A 
<Jn  the  loth  took  him  a  journey  into  the  Weft,  and  fetutned  on  the 
loth  of  June  following;  B  on  the  2d  of  Auguft  took  him  into  Scot- 
land, and  ftayed  till  November  13,  and  this  concluded  his  fervice  for  thi& 
year.     From  January  17  following  A  ufed  him  10  Daf  3,  and  in  fix 

^eeks  tfter  his  returu,  employed  him  tijl  April  30th ;  B  then  rode 

him 


■  1 


%x6  BARTBfL 

Mm  from  May-day  to  MuUmhnJcr;  A  had  him  from  tlie  14th  of  July 
to  14  days  after  St*  James's  tide;  B,  on  September  30th,  took  him'into 
Norfolk,  and  came  back  Oftober  19th;  he  then  was  fold  for  7/.  lox. 
and  they  would  have  the  money  parted  equitably  between  them^  viz*  in 
pioportion  to  the  ufe  each  made  of  their  ^eed  ? 

Firft,  from  February  10,  to  June  10     =  122  1      Days 

January  17,  to  April  30  61  >=  ao8  A's  time 

July  14,  to  14  after  St.  James's  25  J 

Auguft  2,  to  November  13      104  1 

May  I,  to  July  24  55  >==  179  B*»  tkne 

September  30,  to  CMlober  19     20  J      — 

387  ss  the  time 

the  horfe  was  in  ufe.    Then> 

7  10    o  Proof 

% 

XXIV.    BARTER.    ^ 

IS  the  exchanging  wares  for  wares,  or  one  commodity  for  another  j  and 
informs  merchants  fo  to  proportion  their  goods,  that  neither  ma^ 
fuftain  lofs  or  difadvantage  by  fuch  a  barter  or  exchange. 

If  the  commodities  exchanged  are  not  of  equal  valoe^  the  defefi  is 
fupplied  with  money. 

RULE.  I .  Find  the  value  of  that  commodity^  whofe  quantity  is 
given ;  then  find  what  quantity  of  the  other,  at  the  given  rate,  you 
can  have  for  the  aforefaid  value,  which  quantity  will  oe  the  anfwer. 

2.  When  one  *has  goods  at  a  certain  price  ready  money,  bttt  in  bar. 
terage  advances  it  to  fomething  more,  fay>  as  the  ready  money  price 
of  the  one  is  to  its  bartering  price,  fo  is  the  ready  money  price  ^  the 
other,  to  its  bartering  price ;  then  the  quantity  of  the  latter  commodity 
may  be  found  either  from  the  ready  money  or  bartering  price. 

Example  i«    How  much  fuear,  at  i/.  xoi.  per  hundred  weight  muft 
be  given  in  barter  for  4  hundred  weight  of  tea,  at  1 2; •  per  pound  ? 
Cijotm  /•         Cot;/.  /. 

4  If  30   :   I     ::     537<5 

112  3|o)537l<5 


X     ■ 


448  Ih*  at  12/.  per  Ih.  C.  1 79 — 6  Kentm 

12  IIZ 


5376/.  The  valifc  of  the  tea  5lo)^7U 

Anfwer  i79Ca<;f.  22  ^/3«  lh,ii — 12 

E.  J' 


fiA&TER; 


m 


JS»  ^i    ilow  laiacli  cbfleci  at  ji.  per  poatict^  muft  be  given  for  367 
pounds  of  tea>  at  8/.  p»  pound  ? 


s, 
8 


8 


2Jo)a93l6 
Valucof  the  tea     ^.  146  i6 
Anfwer  587  /i«  3  52.  3  </n  j- 


587-1 
16 

3—1 


I 


2936 


3—1  Relm: 
•  E;  3.    A  hath  tea,  at  is.  Sdi  .per  poutid  ready  money,  but  in  barter 
will  hare  ibj.  per  pound;  B  hath  tobacco  worth  i8</.  per* pound  ready 
miCHiey  ;  how  muft  B  rate  his  tobacco  per  pound,  that  his  profit  may  be 
eanivalent  with  A's  tea  ? 

s.        ,  J.  d^  E.  4*  A  hath  14  Cou/.  of  rainns 

IQ    ::    I  6  at  6^.  per  pound,  for  which  B  gives 

12  him  .1  C*wt,  s-^rs.  of  cinnamon;  1 

— -  demand  hbw  B  rated  the  cihnaimon 

18  perp5iihd? 

10  Cqfs,       dm         C*wK 

If  I  i3   :   6   ::    h 

4 


J. 

As  8 

12 


6 


I02 


i0A)i8o(i  g-^'iyAnf. 
102 

12 

102)936(9/^ 
918     ' 

Is 


4 
7 


1 

9)33^ 


Anfwer  4/.  per  Ih'i . 

E.  5*  A,  with  an  iritentioii  of  clearing  jo  guineas  on  a  bargain  with 
jB;  rates  hops  at  i6d^  per  pound,  that  flood  him  in  lo^.-^B,  apprized 
of  that,  fet  down  malt,  which  coft  201.  ^  quarter,  at  an  adequate  price ; 
how  much  malt  did  they  contfaft  for  ? 

d.         di  d.        X.  30  Guineas 

if  10  :  i6  _::  240  =  20  2t 

16  — 

^ —  12)636 


iIo)j84l6 
12)384 


Anfwer  52^  Qsiarter^ 


32i.  The  advanced  value  of  the  malt 
20 J.  real  value 


izs,  B  gairis  per  cfuarter 


£.  ^. 


'J8 


BARTER. 


E.  6.  A,  ill  order  to  put  off  to  B  720  ells  of  damaged  holUnd,  worth 
5i,  an  ell,  at  6s.  %d.  propofes,  in  cafe  he  has  half  the  value  in  money,  to 
give  B  thereon  a  difcount  6f  10  per  cent,  the  reft  A  is  to  take  out  ia 
^fFron,  which  B,  apprized  of  the  whole  management,  r^ates.  in  jaftice 
at  ^6s,  the  pound ;  pray  what  was  it  really  worth  in  ready  money,  and 
what  quantity  of  faffron  was  he  to  deliver  on  the  change  ? 


Firft,  5/.=^i)72oEUs 


6s.  8</.=^)72o 


1 80  Real  value  of  the 
hoUand 


Then,  246  Adv.  value  of  the  nol, ' 
24  Difcount 


2)216 


rVlHo 


240  Adv.  val.  of  ditto  /^.  108= the  ready  money  pd. 


£.  24=:Difcount  at  10/.  per  cent. 


Again,  as  216 
20 


180 


4  « 


180 


4320 


108 
20 


3lo)2i6|o 


432|o)648|o(i/.   10;..=:  30X.  Real 
432         value  of  the  faffron 

per  pound. 

2 1 60 
26 


72  /^.  Quant,  of  falF.  deliv. 


432|o)432o|o(io/. 
432 


£).  7<  A  ]&as  100  reamsi  of  paper,  at  8^.  ready  money,  which  inbarfcf 
he  fets  down  at  los,     B,  fenfible  of  this,  has  pamphlets  at  6d.  a-pleci?- 
ready  money,  which  ht  tidequately  charges,  and  infifts,  befides,  on  I  of 
the  price  of  thofe  he  parts  with  in  fpecie  ;  what  number  of  the  books  is; 
he  to  deliver  in  lieu  of  A's  paper,  what  calh  will  make  good  the  diffe* 
rence,  and  how  much  is  B  the  gainer  by  this  affair? 
s,     d.  s.  di 

If  8=96      :       10      ::      6 

6 

60 

I' 2 


•  • 


96)720(7!^.  Barter  price  of  the  pamphlets 
100  Reams  at.  8j.=4o/.  real  1 


Ditto  at  10.       '=50/.*  advanced  /^"^"^  °^  *«  P^P^^ 
;J=r5o/.-f-4=i2/.  los,  B  to  have  in  caih    . 


40/.  value  of  B's  pamphlets 
X  40  Sixipences  in  a  pound 

1600  Pamphlets  to  be  delivered 

From  40/.  take  12/.  10s.  temains  27/,  lo.f,  what  they  ftopd  him  in  J 
fo  B,  in  this  tranfa<flion,  gains  i2/<  10;,  E.  8« 


LOSS  AND  GAIN.   ..  13^ 

E.  8  •  A  and  B  truck ;  A  has  14  Ciot.  2  ^r/.  25  ii,  cjf  Famham  h<^s, 
at  2/.  I9f.*per  hundred  weight,  but  in  barter  infifts  on  three  guineas;  B 
has  wine  worth  6s,  per  gallon^  which  he  raifcs  in  proportion  to  A*s  de- 
mand on  the  ballance ;  A  received  but  a  hogftiead  and  a  half  of  wine : 
pray  what  had  he  in  ready  money  ?   . 

Firft,  14  Cw/#  2  jrs.  25  /^.  at-  3/.  3;,  per  hundred  weighty  r=  46/.  7^* 
6i^.  the  advanced  value  of  A-s  hops, 

JL  *     s,  s»     '     St  s» 

If  2    19  =  59  :  63   ::  6 

6 

59)378(6^.  41-^.  |-|-    the  advanced  price  of  B's 
wine  per  gallon.     Now  x|-  Hhd,  =  94  gallons,  at  6s,  4-idf^\ 

.      94i=  J0X9+4-T  • 


£'  3®     S     5?  ^  Value  of  B's  wine 
46     7     61- .      Value  of  A's  hops 

16     2     ii  ^|.  In  ready  money,  Anfwer 


XXV.  LOSS  AND  GAIN. 

IS  a  role  by  which  men  of  trade  and  bufinefs  know  what  they  get  by 
retailing  goods ;  and  in  cafe  of  damage,  what  they  lofe  by  felling  it  at 
any  given  rate ;  and  whether  they  gain  or  lofe,  to  know  at  what  rate  per 
cent. 
.    Id  this  rule  there  are  four  varieties. 

1 .  To  know  what  is  gained  or  loft  per  Cent. 

2.  To  know  what  it  mould  be  fold  for  to  gain  or  lofe  fd  much  per  cent. 

3.  Having  gained  or  loft  fo  much  per  cent,  "to  know  what  it  coft, 

4.  There  being  fo  much  gained  per  cent,  when  fold  at  fuch  a  price,  to 
know  what  is  gained  per  cent,  when  fold  for  more,  or  what  is  loft  per 
cent,  when  fold  for  lefs ; 

RULE.  When  there  is  gain  per  cent,  add  the  gain  per  cent,  to  100/. 
but  when*  there  is  lofs  per  cent,  fubtraft  as  much  as  you  lofe  per  cent, 
from  100/.   the  fum  or  difierence  is  the  third  number  in  the  rule  of  three. 

E.  I.  ]&ought  240  yards  of  cloth,  at  14X.  6d,  per  yard,  and  fold  it 
again  at  i  8j,  per  yard ;  what  did  I  gain  by  the  whole  ? 

6/.  =1)  240  yards,  at  I4f.  6d*  240  yards,  at  i2s, 

14  ^1 

3560  2Jo)432|o 

120.  


216  Sd^dfor 


.  2|o)348|o     .  J74  Coft 

£.  174  Coft  Apf.  4^/.  Gained, 

T  2  Again, 


T^  LOSS  AKD  GAIN. 

Again,  anfwered  by  a  prwEUcd  method 'at  the  'end  of  prtfticc;  fee 
gcftionXVi. 

.  Thusj  240  3iard$  at  iSj*  o^.  ^21 6/.  Sold  for 
246  ditto  at  14/,  6i/.  =J74^«  What  coft 

!.  Anfwer    jf.^*  Gained  thereby,  as  above 

Mr.  Vyfc's  anfwer,  in  his  Key  lb  the  Tutor's  Guide,  is  loz/. 

£.  2.  If  276  fodders  of  lead,  each  19!  hundred  weight,  be  fold  for 
^^61,  at  5  months  credit,  and  I  eain  ii/*  percept,  perannami  the 
gucftioji  is  how  much  the  whole  cott  ready  money  ?  '' 

\^.  100 

+11 
III  Amount 

/.         £'         £'         £'   '•   '• 

Then,  If  iii  :  256  !*  lOp  :  230  12  7 J  ^j-  Anf. 

£.  3.  If  by  felling  doth,  at  $/j  per  ell,  I  ^ain  8/.  per  cent,  what 
fliall  I  gain  per  cent,  if  I  fell  the  ell  at  6s.  3^.  ? 

Firft,     100+9^108/.  amouut;  then 
/.  £.  s     d.  £. 

As    5     :     108    ::    6    3     :      135  From  which 

Subtrad     loo 

Remaijis       35  Aiifwey 
Mr.  Webfter,  in  his  Arithmetic,  makes  the  anfwer  only  10/. 

E.  4.  At  $/•  per  dozen  I  gain  7/.  lox.  per  cent,  how  much  (haS  I 
gain  per  cent,  if  I  fell  the  dozen  at  51.  9^.  ? 

Firft,  100/.  +  7/.  lOi.  =107/.  I  ox.  amount 
J.  /.        X.  X.     ^.  /•     s.     dn 

Then,  If  5     :      167     10     ::     5;    9     :     \zi    \z    6^  Amount? 

From  which  dedudl     loo      o    o 

Anfwer      23     12    6 
Mr.  Scbndioufe's  anfwer, 'in his  Arithmetic,  is  only  8/,  izs,  6/. 

E.  5.     Suppofe  I  fell  500  deals,  at  15^.  per  piece,  and  9/.  per  ccn^* 
lofs,  what  do  I  lofs  by  the  whole  quantity? 
Firft,  from  ioo 
Take      9 

/•  /.     X. 


Then,  as  91     :     190    ::    31    5      ; 

of  the  deals,  at  15^.  each.  Subtradl 

Anfwer     3     i     9| 

Mr.  Dilworth's  anfwer  to  this  queftion  in  the  fecond  edition  of  his 
Arithmetic,  is  only  zi,  i$s.  ^d, 

E.  6.  A  Manchefter  tradefman  going  to  a  fair,  fold  fi^ins  for  lis.  6d. 
the  end,  wherein  was  gained  1 5/,  per  cent,  but  feeing  no  other  tradefman 
had  fo  good,  raifed  them,  at  the  latter  end  of  the  fair,  to  i  zs»  the  end ;  I 
demand  what  he  gained  per  cent,  by  this  laft  fale  ? 


/, 

tf 

d. 

34 

6 

9*  = 

the 

frfca      1 

31 

5 

0 

1 
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Firft>  iod4*i^i  1  ;/•  tbe  amount ;  thoi^ 

As  II     6    :     X15    ::     iz     :     izo  The  amoant  per  cent.  . 

/,  i2CH^ioc=zo/f  per  cent.  Anfwen 
Mr.  HiU's  anfwerj  in  his  Anthmt  page  289  is  only  15/.  131.  o|«/r  *^ 

£,  7.  Suppofe  I  fell  j  hundred  weight  of  hops,  for  6/.  ip  and  gain 
-z^L  per  cent,  what  would  have  been  the  gain  per  cent,  if  I  had  fold 
them  for  8/.  per  hundred  weight  ? 

Firft,  100+25=125/.  amaunt ;  then, 
/.   J.       /.        /.       A    u  d* 

As  6  15  ;  125  ::  8  :  148  2   \i\  Amount  per  cent. 

Then,  14.8A  2j.  1  j ■!/••.-- 100 "=^48 /♦  ^u  \\\d.  Anfwer. 

Mr.  Wajkingame's  anfwer  to  this  queftion,  in  his  arithmetic^  page 
yo  sd  edit,  is  only  29/,  i2j.  7^/.  -}■• 

iV0/?w  The  reafon  of  thefe  errors  in  the  above  authdrs,  in  queftions 
of  this  fortj  i4  by  making  the  gain  or  lofs  of  looA  the  fecond  term  ii\ 
the  flatingy  inftead  of  its  amount  (in  cafe  of  gain)  or  deduction  in  cafe 
.of  ipfs.  Some  of  thefe  queftlons  have  been  remarked  by  other  authors ; 
but  as  my  readers  fhould  not  be  at  a  lofs  to  folve  queftions  of  this  fort, 
J  thought  it  neceflary  to  give  them  a  place  in  this  treatife. 

E.  8.  If  by  fending  pewter  to  Turkey,  and  parting  with  it  at  25^^ 
per  -pound,  the  merchant  clears  cent,  per  cent,  what  does  he  gain  in 
Holland,  where  he  difpofes  of  the  hundred  weight  for  8/.  ? 

'•     ^'  112 

*     If*                                                    2 
8X7X2SCII2  


16     8                                                 3)224 
7  

2 


-»f^ 


Tljcnfrom  800 


''     ^l    ^."^V^  Take      5  19    94 


^)l\     19     6|  pn  1 1  ^\  Sold  for  at  Turkey        £-.2     o     2  \Rem.  his  lofa 

£>'  ^     19    9|.  What  coft  him  '*' 

E,  9.  Sold  a  repeating- watch  for  50  guincas,*and  by  fo  doing  loft  17 
per  cent,  whereas  I  ought  in  dealing  xp  have  gained  20  per  cent,  then 
ppsw  much  was  it  fold  under  the  juft  value  ? 


rirfl^     100 

Arfd,     100 

—  17 

+  20 

83 

/. 

126 
/.     f.                                    /.     J- 

Then,  if    83     : 
/. 

100 
/. 

::-    52  10  {=50  guineas)     :     ^l     S^j 
/.     s.                /,    s,     d 

Again  as  100    : 

1 20 

••    ^3   5ts     '      75  ^S    oi  Worth 

52  10    0    Sold  for 

Anfwer     23     8     oj-  Under  val. 

E,  10. 
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ALLIGATION  MEDIAL, 


.  £»  to.  Bought  hofe  in  London^  at  41.  3</.  the  pair;  andfoid  them 
afterwards  in  Dublin  at  6s.  the  pair,  now  taking  the  charges. at  an  aver- 
age to  be  2//.  the  pair,  and  confidering  that  I  muft  lofe  i  z  per  cent,  by 
remitting  the  money  home  again,  wlwt .  do  I  gain  per  ce^t.  by  this 
article  of  trade  ?   .  , 

Firft,  4f.  ^df  -j-  2d.  zzz  4^.  5^.  prime  coft  and  charges.. 


s.     d.              s,             /..             /.     s* 

Then,  as  45:      '6     ::     joo     :     135   16 

d. 

Again,     xoo — u=88/. 

/.             /.             /.     J.     d,            /.     s, 
Alfo,  as  100     :     88    ::     135   16    T^^ir^j*  ^^9  ^o 

Subtridi     100     0 

d' 

1 1  i  The  amn 

0 

Anfwer,     Coined  per  cent.     19  10 

"1 

XXVI.  ALLIGATION  MEDIAL. 

TE  ACHETH  how  to  mix  or  unite  many  fimples,  or  particulars,  into 
one  mafs  or  fumj  according  to  any  price  or  fum  required. 

RULE.  Multiply  each  quantity  by  its  price ;  then  fay,  as  the  fum 
of  all  the  quantities,  is  tp  tjie  fum  of  the  faid  produdls,  fo  is  any  part  of 
the  mixture,  to  the  mean  price  of  that  part. 

Proof.  Find  the  value  of  the  whole  mixture,  at  the  mean  price  or 
Tate,  and  if  it  agrees  with  the  total  value  of  the  feveral  quantities  at 
their  refpeftive  prices,  the  work  is  right. 

Example  i.  A  farnoier  would  mix  24  bufliels  of  wheat  at  6s »  per 
bufhel,  with  40  buihels  of  rye  at  $s,  per  bulhel,  what  will  a  bufhel  of 
this  mixture  be  worth  ? 

£u/^.  s,         s,     ' 

Firft,  24  -  multiplied  by  its  price  -  6  =  144  Value  of  the  wheat 


And,   40  - 

.  ^^ 

Then  if  64  :  264  ::   i 


by 


-  3  =  I2G  Ditto  of  rye 

Sum     264 


64)264(45.  xld.  Anfwer. 
256 

12 

^4)9^(1^. 

il 
32 

_4_ 

54)128(27?*;. 
128 


4^.  i^d,  zz  198  i^rj.  which  mul- 
tiplied by  64,  the  number  of  bufli- 
els  zz  12672  -r-  4  =  3168^.  -T- 
1 2  =  264?.  proof. 


E?^' 


ALLIGATION  ALTERNATE.  ^  143 

£'  2.  An  koftler  mixed  provender  for  his  horfes^  viz.  tS  buihels  of 
oats  ^t  2s*  !</•  per  bufhel^  with  16  buihels  of  beans  at  4^.  gd,  per  bufliel^ 
and  15  bufhels  of  malt  at  3;«  io^«  per  bulhel ;  I  demand  what  a  bufhel 
of  this  mixture  is  worth  ?  '  " 


Firft, 


iu,  d*         d* 

18  X  25  =  450 

id  X  57.=  912 

13  X  46  =^  59^ 


As  47      :      i960  ::  i 


47)1960(41!^.  \\  =  is.  lid\\  Arfwer 

XXVIL  ALLIGATION  ALTERNATE.    . 

Is  that  by  which  the  particular  quantities  of  every  ingrediant  in  any 
mixture  are  found  ;  when  the  particular  rates  of  every  one  of  th^ 
ingrediantsi  and  the  mean  rates,  are  given* 

RULE.  I.  Place  the  rates  of  the  feveral  things  one  over  another,  and 
the  propofed  price  of  the  compofition  againft  them ;  then  link  the 
feveral  rates  fo  together,  as  that  one  greater  than  the  mean  rate,  or  price 
of  the  compofition,  may  be  coupled  to  a  lefs ;  then  take  the  differences 
between  the  mean  rate  and  the  feveral  prices,  and  place  each  of  them 
againft  its  yoke-fellow;  this  being  the  reverfe  of  alligation  medial> 
may  Le  proved  thereby. 

ExAMPLfi  I.  ,  A  grocer  would  mix  fugar  of  \od,  ^d,  and  4J.  per 
pounds  fo  that  the  compofition  may  be  worth  6d*  per  pound,  what 
quantity  muft  he  take  ? 

d,  •  /^,        d.  d, 

r  ID  M  2+1  =3  at  10]       fso^ 
^\     5  J  f  4  at     5  \=i  20 

L   4     J  4  at    4J       h6j 

n  ti)66 

Proof"^6 

Having  linked  the  feveral  rates,  agreeable  to  the  rule  (whereby  it  is 
plain  that  thefe  rates  will  admit  but  of  one  way  of  linking)  then  the 
difference  between  6,  the  mean  price,  and  4,  viz.  2,  is  placed  againfj 
10,  its  yoke-fellow  :  the  difference  between  6.  and  5  is  i,  which  is  alfo 
jplaced  againft  10  its  yoke-fellow ;  and  the  difference  between  6  and 
10  is  4,  which,  becaufe  it  has  two  yoke-fellows,  is  placed  againft 
thein  both,  viz.  againft  5  and  4 ;  fo  that  as  oft  as  the  gracer  takes 
3/^.  at  lod.  he  muft  take  4/^,  of  each  of  the  other  two  forts  to  make 
lip  the  mixture. 

Xofe 


Anfwer 


* 


144  ALLtGATlO&r  PAmtAi; 

Ntfte.  The  differences  are  not  0nly  the  ooantities,  \»4ich  znCwtt 
the  qaeilton  ;  but  any  other  numbers,  m  the  Aine  pvoportioR  as  the^ 
are,  will  artfwer  the  queftion  as  well, 

^^f    --  •-•- •     5»      4i       4 

All  multiplied  by ,  ..... 


Produce  the  proportionals        .1.. 9 

Thcfe  multiplied  by        .** .*   .... 

Produce,  thefe  numbers  in  the  fame  ratio,  {sl    48,     48 

and  fo  on,  in  infinitum. 

K 

E.  2.  A  miller  hath  four  forts  of  meal,  viz.  one  fort  at  6s.  %d. 
ahbther  at  51.  6d.  the  third  at  45.  4//.  and  the  fourth  at  3/.  8</.  per 
bulhel ;  but  he  is  defirous  of  mixing  fo  much  of  each  fort  together^ 
that  he  may  fell  it  at  jj,  per  bulhel ;  how  much  of  each  fort  muft  he  take  ? 

^.^80     \^^\       r  80=1280^   .        The  feveral  rates  being  linked 

«o r^,^\\ u \ ^^=  ^*^ II  jT**"''  ^^' '^^^ 

I  52,  j    I    o  j  I  ^2=  312  I  c  difterences  placed  againft  their 

J  44     J  20  J  [^  44=  880  J  "^  yoke-fdlowe,  asbefore,  you  will 

—  find  1 6  buftiels  ^t  80^.  8  at  66^^ 

50  5lo)3o6|o  6  at  ^id  and  20  at  44^.  will 

—  •"  compofe  the  ^mixture  required. 

Proof  60 

Note*  Examples  of  this  natmre  will  admit  of  as  many  anfwers  as 
there  are  different  way^  of  linking  togetW  a  larger  price  and  a  lefier 
than  the  mean  rate  propofed. 

XXVIII.   ALLIGATION   PARTIAL. 

IS  when  the  particular  rates,  the  mean  rate,  and  the  quantity  of  one 
ingredient,  is  given,  to  find  the  quantity  of  all  the  reft  of  the  ingre- 
dients. This  is  called  alligation  partial,  becaufe  a  part  of  the  mixed 
ingredients  only  are  given. 

RULE.  I.  Take  the  difference  between  each  price  and  the  meaft 
rate,  as  in  the  laft  rule. 

2.  As  the  difierertce  oppofite  to  the  known  quantify,  is  to  the  kno#n 
given  quantity ;  fo  is  any  other  difference,  to  the  q[uajitity  of  its  op- 
pofite name. 

ExAmpxe  i.  A  farmer  being  deterimned  to  ttax  iz  bufliels  of 
wheat  at  6s,  per  bufhel,  with  rye  at  4/.  barley  at  3/.  and  oats  at  zs,  6d^ 
per  buihd ;  1  demand  how  mudi  rye,  barley  and  oats,  muft  be  mixed 
with  the  faid  12  bufhels  of  wheat,  fo  that  the  whole  way  be  fold  for 
3^.  6d,  per  bufhel  ? 

42^^ 


AtLBSATlON  PARWAt;  t^i 


Difference 


tui 


J>iff.         hu.  r  1 2     t     i4  of  ryi         1  To  be  mixed  with 

As  6       J       12     ::     •!  30    :     60  of  barley      I     the   12   boihels 

\    6    :     iiofoati        J     offbeat. 


All  exampleis  belonging  to  this  and  thfe  follbllring  rulci  may  be  proved 
i^  the  rule  in  ^ligation  medial; 

Note.  A  cdmpofition  thade  of  6  bufhels  of  wheat  at  ^id:  per  bufhel, 
1 2  of  rye  at  ^^d.-^^d  of  barley  at  36^;  and  6  of  6ats  at  36//.  per  fculhcl^ 
will  bear  the  mean  price  of  42^,  or  31.  6d»  per  buihel ;  you  mud  obTeryei 
that  in  this  tompofitioti  there  are  only  6  bufhels  of  wheat;  but  the  de- 
mand is  1 2  bufhels ;  therefdni  the  proportion  above  is  found  thus : 

As  the  difference  annexed  to  the  branchy  is  to  the  otW  particulai^ 
differences^  fo  is  the  given  quantity  to  the  feveral  quantities  required. 

To  find  how  itiuch  rye^  barley  arid  oats  mufl  be  mixed  witn  the  i  z 
bufhels  of  wheatj  fay,  if  6  bufhels  of  wheat  re<}uire  1 2  bufhels  of  rycj 
"what  will  12  bufhels  of  wheat  require!  Anfwer,  24  bufhels  of  rye. 
And  by  pcooeeding  in  like  manner  with  the  other  mixtures;  you  will 
find  their  fefpedive  proportiotifi  as  in  the  preceding  work. 

Ei  2.  A  tdbacconift  tias  by  him  120  ib\  of  Oroonoko  tbbacco> 
worth  2f»  6d,  2L  pound ;  to  this  he  would  mix  York<.River  dittb  at  20^. 
ahd  other  inferior  tbbacco  at  i%d.  and  15^.  a  pound,  as  will  make  uj^ 
^  mixture  anfwerabk  to  2x.  a  pound  j  what  will  this  parcel  weigh  ? 

Dlff.     lb..       dlff. 


0} 


4+6+9=^9 


mm      A^ 


6 

6J 


►-1 


If  19  :  120 
6 


19)720(371$/^;  of  each  of  the 

57         other  forts  muft  be 

—  '   ■      mixed  with  1 20/^. 

1 50      of <he  4uant.given> 

135      AnfVer. 

fe.  ^.  "\Vliat  Quantity  of  gbld,  at  iji  16,  and  t8  carats  fincj-  muft 
DC  mixed  with  80  ounces  of  pure  gold^  viz;  fucb  as  is  24  caradls  fine^ 
fo  that  the  compofition  may  bb  20  caradts  fine  ? 

OZ.         6Zi       OSS* 

24 \1  1 4+5+2=11  i         As  II  :  89  :i  4 

*.f;5>j|::::    j  |    ■  ^ 


16        J^i  .*        4J  *  i032o(29-iTr2'«-of iSiijjand' 

16  carads  fine,  Anf, 
tJ  XXIX. 


^ 


[   145  3 


XXIX.    ALLIGATION    TOTAL. 

IS  when  the  price  of  each  fimple  is  given^  alfo  the  mean  rate  and 
(Quantity  of  the  compound,  to  find  how  much  of  each  fort  will  make 
that  quantity. 

RULE.  Say,  a^  the  fum  of  the  differences,  to  the  quantity  given, 
fo  is  every  particular  difference,  to  its  refpe^vc  quantity. 

ExAMPLi  1.  A  brewer  hatK  three  forts  of  beer,  viz.  at  9</.  13/. 
and  1 8</.  per  gallon,  which  he  would  mix  together,  and  the  whole  mix- 
ture  to, contain  60  gallons  ;  how  much  of  each  fort  ntuff  be  taken  that 
the  mixture  may  be  worth  io</.  per  gallon  ? 

io<  13/  f   -*         I  VDifferencea 
8      J    ..         ij 


Sum 
As  13 


Sam 

gatl.         Til     : 

:     60    ::  -{     i     ^ 


«3 

4t"iJ 


Hii} 


Per  gallon,  Anfwcri 


galL     d,  gt^ll*  J' 

Proof.  As  60  :  61 4  the  value  of  the  whole  mixture  ::  i  :  10 
the  mean  price  given.  « 

Ei  2.  A  mixture  of  wirie  is  to  be  made  up,  confifting  of  130  quarts, 
from  thefe  five  forts,  whofe  prices  are  7^/.  %d.  \od,  14//.  and  15^/.  a 
quart ;  and  the  whole  is  to  be  fold  at  iid*  per  quart ;  how  much  of  each 
fort  muft  be  taken  ? 

Second  way. 

Differences 

^4  +  2  =  6 

I      -.        ..3 
..  3 


K  JO  J 

M.J 


Third  way 


19 


Opeya^iti«i 


ALLIGATION  TOTAL; 
Operation  by  the  laft  way  thiis : 

* 

A^  »n  •  f  2A  ••/  "   •  38II quarts,  at  ij^.  and  14^. 
AS  37.  130..^    ^  .  ,7|i.quarts,atio^*8^.and7</. 


per  qt.  1 


H7 


Anf. 


Now  as  alligation  anfwer^  not  queftions  compleatly,  that  is,  does  not  give 
all  the  anfwers  fuch  queftions  are  capable  of;  and,  perhaps,  not  always 
thofe  that  fuit  the  occafion  ;  I  fhall  (hew,  for  the  fatisfaftion  of  my  in- 

fenious  readers,  how  this  inperfedlion  of  common  arithmetic  is  fnpplied 
y  Algehra^  and  all  the  poffible  anfwers  to  any  queftion  may  be  clearly 
and  edily  difcQvered* 

E.  5.  A  tobacconift  hath  three  Ibrts  of  tobacco,  riz.  one  at  is,  %d\ 
per  pound,  another  at  lod*  per  pound,  and  a  third  fort  at  i6</.  per  pound ; 
of  thefe  be  would  make  a  mixture  to  coi^tain  ^6  pounds,  that  may  be  fold 
iox  zzd.  per  pound  \  hov^r  much  of  each  fort  muft  he  take  ? 


Let 


the  quantity  of  that  worth  zu  Sd. 
that  at  20//.  per  pound 
that  at  i6d»  per  pound 


32d. 


'i'hen 

I 

And 

2 

I— /z 

3 

2—32/1 

■4 

3X16 

5 

4—5 

6 

6-5-4 

7 

3—7 

.     8 

3  Za^^  20^4- 16)'=:  1232 

^+^=56 — a 

204f-f- 1 6^=1232 — $ia 

i6e'^i6)f=iSg6 — 16a 

4<f~336^— 16« 

^=84 — 4^ 
j=3^— 28 

rHence  it  is  evident  from  the  7  th  ftep,  that  the  quantity  fignificd  by  a 
muft  be  lefs  than  21,  and  (by  the  Sthftep)  greater  than  9*  ;  that  is,  ^  may 
be  an^''  number  between  2 1  and  g\',  whence  1 2  anfwers  flow  from  the  limits 
of  a  only,  and  by  preceeding  with  each  fingle  value  of  a,  all  the  anfwers 
in  whole  numbers  may  be  obtained* 

If  there  be  more  than  three  quantities  concerned  in  the  queftion,  the 
%«ork  will  be  more  larger  becaufe  the  limits  of  all  the  quantities  above 
two  mufl  be  found, 

E.  4.  A  vintner  would  mix  four  forts  of  wine  together,  viz ,  one  worth 
7i.  4J,  a  fecond  worth  4;.  yd.  a  third  worth  jx.  8/.  and  a  fourth  worth 
-zs.  gd,  per  gallon ;  how  much  of  each  fort  muft  te  taken  to  make  a  mix- 
ture of  63  gallons,  to  be  fold  for  51.  6d.  per  gallon  without  lofs  ? 


Fiift,  let 


a 

e 

y 

u 


U2 


"  =  that  quantity  worth 


The  mean  rate  ... 


r. 

d. 

d. 

7 

4  = 

88 

4 

7 

55: 

3 

8 

44 

2 

9 

33 

5 

6 

66 

Then 


X4t 


BXCHANO& 

33^+33j+33J>'=2079— W« 

55H-55J'+55«=3465'-S5^ 
I  ijr-|-22a=£33tf — 695 

J-f-2K=3fl— 63 

<i=22.     Then  5^=1 10,  and  3«=:66 

^=79—*^ 
^+->'+*^^3-^''==4i 

'  From  the  feventh  and  tenth  fteps  if  appears  that  the  quantity  denotedby 
'0,  muft  be  lefs  than  371^,  and  greater  than  2 1 ;  whence  16  anfwer^  flow 
from  the  limits  of  a.  Then  if  a  be  put  ;?:=  22,  by  the  1 3th  and  i6th  fteps 
it  appears  ^'=  39,  y  ==  i,  and  »=  i ;  and  thus  proceeding  frith  each 
fingle  value  of  a,  aDQve  120  anfwcrs  may  be  found  ^9  this  queftion  in 
wl^le  i]uml^rs  ^  in  fraflions^  infinite* 


Then 

And 

1 
2 

i-*-tf 

J 

t-^SSa 

4 

3}<33 

4~; 

6-T-Il 

5 
6 

7 

3X55 
?— 4 

'8 

1 

9 

9-^11 
Suppofe 
per  7th 

10 
II 
12 

12— '2r 

'3 

per  3d 

H 

14--^ 

'5 

15—^3 

16 

XXX,  EXCHANGE, 

CONSISTS  In  finding  the  true  &mor  value  of  one  country  coin,  &p, 
equivalent  to  any  given  funj  or  value  of  that  of  another  country. 

The  par  of  exchange  is  fixed,  and  ftandard  value  of  foreign  coins,  &c* 
l^xpreiled  in  ilerling  money  c^our  own  i  it  i»  fo  called^  becaufe  in  exdung^i 
one  equal  value  for  another  is  given. 

The  coarse  of  Exchange  is  the  current  .pr^j  and  is  always  unfettled, 
l)eing  fonj^imes  above,  and  fometim^^s  below  the  par;  aecprding tothe 
various  clrcumftances  and  accidents  of  trade*  and  nations. 

Money  in  the  bank  of  other  kingdoms,  is  finer  or  purer  than  that  whic^ 
is  current,  the  diflfercnce  of  value  in  each  is  called  Agtt) 

^  As  it  would  be  endtefs  to  treat  of  every  kmd  of  exdiange,  I  (hall  only 
give  a  few  examples  of  the  exchange  of  England,,  with  a  fe^  of  the  chief 
countries  in  Eujrcp!?. 

Firft,  with  FRANCE. 

At  France,  accounts  are  kept  in 
livres,  fols  and  deniers,  exchange 
being  made  by  the  French  crown, 
whofeparis  4x»  6d,  ftcrling,  | 


J?  Deniers  1  fSoI 

20  Sols        >  make  one  <  Livrrf 
3  Livres    1  I  Crowi) 


1 


EXCHANGE,  149 

Firft^  to  ckmge  French  xliA()6y  i^tO  deriinf I 
RULE.    As  I  crown  is  to  die  giyen  rate»  fo  is  iht  given  Fimcli 
fuaif  to  tbe  fierling  required. 

Second^  to  change  Serving  money  into  French| 

RULE.  As  tile  rate  of  exchan|;e  is  tQ  ont  tfomi,  ^  Ut^  fterling 
(van,  to  the  French  required,  , 

Notf,  The  fame  rule  muft  be  obfervci  with  moft  of  thj!  following 
coantries. 

ExAMFLft  I.   Whatfterlingmo.        E.  3.    Chai^  640  Ofowns^  12 

ney  mufl  a  merchant  pay  in  London^  fols^  8  deniers,  at  56^.  per  crown^ 

to  receive  in  Paris  2(000  crow^s^  into  fterling  ? 
exchange  at  54^/.  per  crown  ?  r.      </.  r*    /«/#•  dexp    ' 

2000  3> 


12)108000 

2lo}90o|o 

Anfwer    £.  450 

3 
20 

60 
12 

720 

1920 
20 

\     12 


460952 
56 

E.  2.     What  number  of  ci;own9  276C712 

niuft  be  paid  in  Paiis^  to  receive  2304760 


9000  ^15 

12  J76 


y^  mutt*  ■ 


r9)io8ooQ 
14  i      — -^ 

t.6)  12000 


10800Q  35o 


-kMi* 


»3i 
72 


Anfwer    ^000  Crowns  59^  j 

7210)25618(3 
216 

20 

E,  4.    CSi^nje  149/.  7/.  7|rf.  lierllng,   into  French  etowns,  ex*. 
riiange  at  56^.  per  crown  ? 

d.  c.  £•     I,     d.  c.     foh^  dtn* 

As  56     ;      I      ;;      149    7    7|     :    640    12    » Anfwer. 

Second^ 


150 


EXCHANGE* 

Second,  with  SPAIN. 
They  keep  their  accounts  in  piafters,  reals,  and  maravedisj  and  ex. 


change  by  the  piafterj  whofe  par  is  4/.  6^*  fterling 
4  Maravedis  vcllon,  or  2  J  ma-  1  ^  Quartai 

ravedis  plate    J 

8|  Qoartas,  or  34  mar.  vellon        >make  one 

16  Qjiartas,  or  34  maxayedis  plate 
8  Rials  of  plate 


Rial  vellon 

Rial  of  plate 

Piece  of  eight,  or  dollar 


N.  B.     A  Rial  vellon  is  ^^  of  a  rial  of  plate,  and  V-^  of  a  piafler. 

E.  5.  Change  630/.  into  Sp^nilh  money,"  exchange  at  50^/.  per 
piece  rf  f  P 

</.      fifce,  /.  fleets^ 

As  50  :     I      :;  630  :     3024  the  Anfwer 

E.  6.  Suppofe  Spain  draws  upon  London  for  3024  pieces  of  -|,  what 
fterling  money  will  this  draft  amount  to,  exchange  at  50^.  per  piece  of 
eight. 

piece^         d»  pieces  £. 

As  I     :     50    ;:     3024    :    630  the  Anfwer 

E.  7.  If  I  pay  in  Seville  1426  pieces  of  {•,  4  rials,  26  maravedis, 
what  may  I  draw  my  bill  for  at  Londoni  exchange  at  54|^«  per  piece 
of  eight  ? 

/•  d.  p,       ri,  mar*         £.      s»     d* 

If  I     I     S4{     -     1426    4    26     :     322    9    4|^%.  Anfwer 

,    Third,  with  ITALY. 

In  Italy  they  keep  their  accounts  in  livres,  fols,  and  deniers,  and 
exchange,  by  the  piece  of  eight,  or  dollar,  which  is  equal  to  41. 6d*  at  par» 

1 4  Deniers  "1  r*  Sol 

20  Sols  I       1     ^      I  Livre 

/     T  •  /■  make  one  <  ^  ^ 

c  Livres  |  1  «.        rsj^f  Genoa 

6  Livre,  J  l^'^^"^*  "|  Leghorn 

At  Florence  the  exchange  is  in  ducatoon$,  and  at.  Venice  b^  ducats. 

divided  as  follows,  viz.    . 

6  Solidi  make  one  grofs,  and  24  grofs  one  dacat« 

«  E.  8.  Suppofe  there  be  owing  me,  by  a  corre(pondent  at  Genoa, 
640  dollars,  hpw  much  fterling  does  it  amount  to,  exchange  at  52/, 
per  dollar? 


del.  d. 

*      :      s^ 

-640 

2o8~ 
312 

12)33280 

2lo)277|3— 4 

Anfwer  j^.  138     15 


dol. 

640 


s. 

4 


Again,  by  Pradtice. 
d*         do!,     s,     d. 


O     4 


\   640  at  4    4 


JL. 

1  2 


128 

10— 13— .4 


Anf,  £.138       13     4  as  before 

E.9. 


EXCHANGE,  ,^x 

K  9.    A  mcrcliant  itemits;  138/.  ijsz  4J.  fterling  togenoa- hawr 
many  dollars  muft  he  receive  there,  exchange  at  czd.  per  dollar  ? 
^._         dollar.  £.      s.     d. 

As  53       I       I       j:       ,38  .  ij     4 

20 


^773 
12 


52)33280(640  Dollars,  AnfWer  , 
Note^  In  9t<  George's  bank  at  Genoa,  accounts  are  kept  in  pikers 
Or  pe?;zoes,  which  are  divided  into^folidi  and  denarii,  ;^$  the  pound  fter- 
ling.— 5ome  merchants  keep  their  accounts  in  lires  or  liras,  folide^  and 
denare,  divided  as  before  j  this  money  is  only  one.fifth  in  value  of  the 
bonk  money* 

To  change  current  money  into  bank,  and  bank  into  current,  they 
muft  be  proportioned  thus ;  As  100  with  the  agio  (that  is  the  difference  J 
added  to  it,  is  to  100  bank,  fo  is  any  given  fum  current,  to  its  value 
in  bank:  and  as  100  is  to  100  with  the  agio  added  to  it,  fo  is  the  bank 
money  given  to  its  value  current. 

E.  to.  Change  no  guilders  12  ftivers  current,  into  bank  florins, 
agio  \  =4  per  cent. 

guil.   .      guiU         gull,  ftl  guiL  ft.  gr.  pen. 

As  104     :     100     ::     no  12     :     106    6     i     6  the  Anfwer.  - 
£•,  n  •  London  is  indebted  to  Genoa  in   17 10/.    i6s.  4^.  for  how 
many  pezzoes  may^Genpa  value  on  London,  exch.-at  74|</.  per  pezzoe  ? 
d.  pez.  J^,       s,     d»  fez* 

As47f     :     I     ::     171Q     16    4    :     8644  the  Anfwer. 
E.,  12.    Change  8644 /d'«.  2/,  6d.  into  fterling  mqney,  exchange  at 
47f^.  per  pezzoe, 

fez.  d.  fez.  £,      /.  //. 

As  I     :    471     ::     8644    :     1710  16  4  Anfwer 

Fourth,    with    PORTUGAL. 

Accounts  are  kept  in  Portugal  in  milreas  and  reas,  and  they  exchange 
by  the  milrea,  which  London  gives  frwn  5J.  to  6s.  gd.  for  the  fame* 

400  Reas  make  one  crufadoe^  and  iooq  reas  one  milrea. 

E.  15.  A  merchant  at  Lifbon  remits  to  his  correfpondent  in  Londoit 
500  milreas,  ex<;h#  at  jj.  6d.  how  much  fterlit^  muft  he  receive  ? 

5^,  ==  JJj'oo  at  5/.  6d» 

12 10 


Anfwer^.  137     10 
OrthttSjAsi    :     j    6    :;     500    :     157  xoi  Anfwer  as  aborve. 


»i* 


£XCHAKieC« 


£;  14.    H^nt  ikusiy  milreas  will  1566A  6i.  6Jt  dttOOAf  t<^  e^nAifigt 
gt  6\d.  per  milrea  ?     ^ 

d^.  mx/.  J^m     Si      dm 

Aft  64     :     I     V.     ^S66    $    t 

20 


J 


8)3759'» 
8)  46989— .6 

1873 

«4 


( 


8)46000 

8)  57JO 


Aiifwdr  J87J  mii^  7184  rcas  718—$ 

Fifth,  with  HOLLAND,  FLANDERSi  and  GERMANV- 
In  thefe  countries  their  accounts  are  kept^  fometimcs  in  pounds) 
IhilliiigSi  and  pence,  as  in  Etigland^  and  fometimes  in  guildersi  ftirer^^ 
and  pennings^  In  Holland  and  Flanders  the  money  is  diftinguifhed  by 
the  name  of  Ftemifh  }  exchange  being  made  with  London  from  )6s,  to 
38},«  Flemifh  per  pound  fterling  ? 


i  Pennings 
1  Gifoats 
6  Stivers 
«g  Stivers 
2^  Florins 
6  Florins 
5  Guilders 


i 


Croat 
Stivei? 
ShiUing 
Flor.  or  guilder 
Rix  dollar 
Pound  Flenufti 


To  change  Fkniiflx  moocy  in- 
to fterUng,  and  oti  the  contrary^ 
ilerling  into  Jnemifhi  is  the  fame 
tVith  3iat  rf  Fiance^  only  what 
was  French  theiCj  l^ill  W  f^ 
liufh  here* 


,  J       ,  Ducat 
Ei  154    A  merchant  in  Rotterdam  remits  titl.ti*  jJi  Flemiuii  to 
London,  how  much  ftefling  money  muft  he  draw  for>.  ex* 
poui^ 


As 


Si 

It 
4U 


d. 
4 


I 


20 


it 


Ik 
i 

Si      J, 

8     fllHAnfwet 


412)67743(164  _^_ 

£.  16^     l^uppofe  a  merchant  delivered  in  Londoo  164/.  Si*  fid*  t4i 

teceive  the  value  at  Amfterdam  in  Flemifh  money ;  how  many  pounds 

muft  he  receive  there,  exchange  at  54*,  4^4  jlemilh  per  pound  ftcrliftg  t 

£i  Si    dk  £i     s*,    dn  £i     Si    di 

As  t     :    34    4     \\     164    8    5|     J      482     J     3  theanfwcr 

*ro  reduce  Flemilh  pounds,  {hillings  and  peiicej  into  gtulders, 

tltJLE^    Divide  the  whole  fum  when  reduced  into  pence  Flefliiui 

by  46  (the  number  rf  pence  in  on  guildei")  arid  the  quotient  will  her 

guilders; 


£xchan(;e. 


*JI 


Juilclers ;  the  remainder  (if  any)  divide  Hf  t  (the  pence  In  one  ftiver) 
and  the  quotiient  w£&  be  ftiversv 


E,  17.    in  4«3/i  Ss.  Ffexnifh^ 
iiow  many  guilders  ^ 


i/ 

423 

^468 
12 

^T^ 

0161(6 

8 


£.  1 8;   In  2540  guilds  8  fttter^ 
how  ixlah^  Fhmiik  pounds  f 

2540    8i=i5 
40 


ti)ioi6rfl 


2^40  ^=:;J54o  8  Anfwef 


2J0)  846I8 


8j#  Anfvsrcr 


-    iC^4«3 
Sixths  with  VENICE.  . 

Money  of  exchange  here  is  always  underftood  tb  \^  ducata  in  banki 
Which  is  imaginaryi  100  whereof  make  lio  ducats  current  money;  fo 
that  the  diflfercfice  betwixt  bank  and  curteht  tioney  is  ar^  agio  of  20/. 
per  centi  though  the  brokers  have  invented  another  agid  to  be  added^ 
which  is  more  or  lefs^  according  to  bargain; 

The  coarfe  of  exchaiige  of  a  ducat  of  the  baiik  of  Vetticc  is  froni  45 
to  i^d.  fterling, 

E.  19*     Venice  draws  o»i  London  fcr  2356  ducats  bahcoi   exchange 
it  Af'\i\  per  ducat>  how  much  fterling  money  will  pay  the  draught  ? 
du  (t^  du  £.      j«    d* 

As  I     i    47     \i     13^6     ;     46P    4     2  Anfwer 
.      Seventh,  with  POLAND  and  IPRUSSIA. 

dantzic  and  Koningfberg,  exchange^  with  London  by  way  of  Am- 
ftcrdataa  and  Hamburgh;  270  Poliih  grofch  being  eqiial  to  i/.grofs 
banco  in  Holland  iiO)  Poliih  grofch  being  feqoal  tb  1  rixidoUar  banco 
of  Hamburgh* 

1 8  Pennmgen 


5  Grofch 

2  Ditkins 

3  Sixers 
7|  Grofch 

4  Arch  de  Halbers 

5  Flprins  or  guilders 
4  Gilder^ 


^makeone^ 


"Grofch 
Ditkiri 
Sixer 
Tymph 

Arch  de  Halber 
Florin  or  guilder 


^ 


Specie      J 
E.  204     Change  2342  Abrins  into  fterling  money,  270  grofchi  Poli^ 
r  pound  Flemifh,  and  34X.  4^/.  Flemifli  per  pound  fterling? 


G.F. 
As  270 


X 


Flou 

2342 

30 


^. 


d'. 


Again, 

Or>  as  1648     • 
X 


27  [o>  702610(260   4    5I:  Flemifh 
J.     d:  /.  A     s,     d, 

as  34  4   :    I    ::   266  4  si 

249815     ;     151/,  11;.  Hd,  Anfwefi^ 


la 


Eighthj 


«54 


fiJtCHANGE. 


3  Copecs 
lo  Copecs 
25  Copecs 


Eighth,  with  RUSSIA. 
1  g  fAltine 
r  JTi  Grievener 


[  Polpoliton 


2  Polpolitons  1  3  f  Poltin 
2  Poltins         I  g-^  Rubble 

.  V.UU.:..     ^  «  .  -  -r 2  Rubbles       J  ^  L  r>ucat 

The  Ruffian  rubbles  are  converted  into  florens  current  money  of 
Amfterdam,  and  the  current  into  bank  money,  according  to  a^io  of 
three  or  five  per  cent,  and  bank  money  into  fterling,  according  to  agio 
of  three  or  five  per  cent,  and  bank  money  into  fterling  according  tp  the 
courfe  of  exchange  between  England  and  Amfterdam. 

E.  II-     l^  64*0  rubbles,  42  copecs,   exchange  itt  copecs  per  rix-^ 
dollar  current,  agio  3  per   cent.  34J.  6d.    Fleihilh  per  pound  fterling, 
how  much  fterling  money  ? 
6420    42 

,22)  '642042(5262  -/^  Rix-dollars 
610 

244 


764 

73^. 


^22 

244 


78 


•  « 


100 


Flor.  ba* 
100 

1605x05 


//.  cur. 

As  103 
Or,  as  12566 
Now 

And  345.  6d.     =:     414^. 
d.  L  d.  * 

As  414  :    I    ::   5109354114 


5262  -^  Rix-dollars 

X2| 


"TTS 


1*773  |4HFlor-ba. 


•2773  i^7  X  40  -  51693J^44?.  Pence 


Then, 


2 


d. 

tOy  Anfwer 


:    1234 

Ninth,  with  IRELAND. 

In  Ireland  they  keep  their  accounts  in  pounds^  fhilling^,  and  pence 
Irifti,  divided  as  in  England  :  but  having  no  coins  of  their  own,  they 
are  fupplied  by  the  different  countries  with  which  they  traffic. 

The  par  of  exdiange  betWeeh  England  and  Ireland  is  loo/.  fterling 
for  108/.  6s.  %d.  Irifh;  Of  u,  Englilh  for  13^.  Irifh* 

The  courfe  of  exchange  is  ftom  5  to  1 2  per  cerity  according  to  the 
balance  of  trade. 

E*  22;  Dublin  draws  upon  London  for.  370^/.  7^.  3^.  Irifh^  ex- 
change at  1 2  per  cent,  how  much  fterling  niuft  Loftdon  pay  Dublin  to 
*difcharge  this  bill  ? 

A  /.  /.     s,     di 

As  112   :    100   ::   ,376  7   3 

dt  /•  dm  /•  Si  d* 

Or, as 26880  :   ioo  ::   8888700  :  ^^o  it  u^^^^^^^' 


EXCHANGE.  ,j^ 

1  -J'  ^^k  ^^^''V^'[\  to  Ireland  spyf.  13,.  ^i/.  fterfing;  how  much 
Irilh  muft  London  be  credited  with,  exchange  at  12  per  cenf  ? 

Asioo     :     112     ;:    330     13    71     :     370    7     jthcAnfwcr 

Tenth,  with  AMERICA  and  the  V<rEST,INDIES. 

^  Accounts  are  kept,  and  the  money  divided,  as  in  England ;  their  money 
18  called  currency. 

The  fcarcity  of  ca(h  obliges  them  to  fubftitute  a  paper  currency  for 
earring  on  their  trade;  which  being  fubjeft  to  cafualties,  fuffer  a  very 
great  difcount  for  fterling  in  the  purchafe  of  bills  of  exchange, 

E.  24.  Philadelphiaisindebted  to  London  4168/.  i6s.  lof^.  cur. 
wncy,  what  fterling  may  London  reckon  to  bp  remitted,  when  the  exchange 
IS  150  per  cent.? 

A  ff  /.        s,      d,  A       s^    d. 

As  150   :   100   ::  4168   is   io\  ':   2779  4  ^  Anfwcr 

E.  2  J.  A,  at  Paris,  draws  on  B,  of  London,  1200  crowns,  at  55/* 
fterling  per  crown ;  for  the  value  whereof  B  draws  again  on  A  56^.  fter- 
ling per  crown,  befides  commiffion  f  per  cent.  Did  A  gain  or  lofe  by 
this  tranfai^ion,  and  what  ? 

*•  ^»  /•  /,     </' 

If  100     :     10     ;:     275     :     27     6  thecpmmiinoa 

Then  275/.  +  i/.  7/.  6d.  =r  276/.  7/.  6d.  =  SS^^od. 

Therefore,  as  56^.     I     i  crown     ::     66330^.     :     i  1 84  j-J  crowns 

Confequently,  1200  — 1184^  =:  i^^\  crowns,  A'sgain,  Anfwer 

E.  25.  V,  of  Amfterdam,  draws  on  X,  of  Hamburgh,  at  67//.  Flemifli. 
per  dollar,  of  32  fols  Lubeck ;  aud  on  Y  of  Nurembergh,  at  'jod.  Flemifti 
per  florin,  of  63  crutzers  current.  If  V  has  ordej-s  to  draw  on  X,  in 
order  to  remit  to  Y  at  the  faid  prices,  how  would  run  the  ^change  be- 
t^'een  Hamburgh  and  Nuremberg  ? 

</.        /oh.  df        fols, 

I         As  67     :     32     ;;     70     ;     33  f-^-Lubecki  per  florin^  anfwcr 

E.  27,  M,  of  Amfterdam,  orders  N,  of  London,  to  remit  O,  of  Paris, 
3t  54</,  fterliug  per  crown,  and  to  draw  on  P,  of  Antwerp,  for  the  value, 
33a/»  Flemifti  per  pound  fterling ;  but  as  foon  as  N  received  the  com- 
"uffion,  the  exchange  was. on  Paris  at  $^\d,  per  crown;  pray  at  what 
rate  of  exchange  ought  N  to  draw  on  P  to  execute  his  orders,  and  be 
nolofer? 

^»  s,     d.  d.     '  d.  s.   '  d, 

^^'5+     :     33     ^     \:     54f     :     39^i^  =  3Z     2^FIem.  anf. 
X  2  At 


1 


■;« 


COMPARISON  OP  WKIGHTS,  &c. 

d. 

j^t  length  thu6>  as  54 

i 

J*      d.                    d\ 

12                 2 

iq8 

402               109 
108 

t 

3216 

4Q2 

109)43416(398^,  Y^y  Anfwcr 
32*7 

/ 

1071 
981 

906 
872 

34 

X5tXI.  COMPARISON  of  WEIGHTS  and  MEASURES. 

JS  when  the  weights  or  meafures  of  different  countries  arc  compared 
together ;  and  is  a  very  neceffary  rule  (of  great  irtiportance  to  thp 
rfierchant)  to  be  aqnainted  with, 

RULE,  Place  the  numbers  altejnat«lf  under  each  other,  in  two  jpcr. 
pendicular  columns,  fo  that  there  may  not  be  found  in  either  column  tivo 
terms  of  one  kind ;  then  the  numbers  in  the  leflfer  column  muft  be  multi- 
plied together  for  a  divifor ;  and  the  numbers  in  the  greater  column, 
wnere  the  odd  tcjin  is,  for  a  dividend  ;  the  quotient  will  be  the  anfwcr, 

Itie  work  may  often  be  abridged  by  throwing  out  numbers  that  are  alike 
in  both  cohjmns.* 

Example  i.  If  §  pounds  pf  fugar  be  equal  in  value  to  7  pounds  of 
raiiins ;  5  pounds  of  rakins  to  4  yards  of  ribbon  ;  i  o  yards  of  ribbon  to 
40  nutmegs,  and  7  nutmegs  to  1 8  pence  ^  what  is  3  pounds  of  fugar  worth  \ 

6  Sugar  7  Raifins  Then,  per  rule,     7 
5  Raifins              4  Ribbon  4. 

10  Ribbon  40  Nutmegs  "^ 

7  Nutmegs  18  Pence  - 
^  i  Sugar 


40 


1 120 

And  6  ^^ 

5  20160 

3 


30  _ 

ID  ?  I  [00)604180(28 


300 


42 


7  J84 

168 


2100  

Anfwcr  28  If  Penq?  E.  2, 


lOO   =     €o 
lOO  ==   114 


smCLE  TOSmOM-  157 

E.  2*    If  loo/^  at  Copei^iageti  be  eqadtt>SD/2«  atRome,  and 
too/6*  at  Rome  be  equal  to  1 14/^.  at  Madrid;   haw  many  foaais  at 
Madrid  are  equa)  to  iSo/i^.  at  Copenhagen  ? 
/.  16.  ' 

Tlien,    So  X    iH  X    l?9    ==     1S41600 
And   160  X    100  r=  loooQ 
180 
Alfo  1 0000)  1641600  (i64'77  pounds,  die  anfwer 

E.  3..  Suppofe  xooli.  of  Portugal  be  equal  to  gzlh*  of  Antwci©| 
fUid  ioo/^«  of  Antwerp  be  equal  to  i  lo/^,  at  Lyons ;  how  many  pooncu 
^t  Lyons  are  equal  to  60 16,  of  Portugal  ? 

icx>       92     Then    92  x    no  X   60     =    607200 
100     no     And    100  X    100  =  loooo 
60 
Alio  lOQOo)  607200(50  ^2^^  pounds,  the  anfwer. 

XXXII.   POSITION; 

OR, 

fHE  RULE  OF  FALSE, 

IS  fo  called,  beeaufe  we  fuppofe,  or  make  a  pofition  of  foipe  uncer- 
tain numbers,  in  order  that  by  i^afoning  from  them  we  may  gain 
the  true  number  fought  ^  and  beeaufe  thofe  portions  are  altogether  at 
random,  or  adventure^  the  rule  is  alfo  called  falfe. 

The  life  of  this  rule,  before  the  comnion  knowledge  of  ^Igebrj;,  was 
much  more  confiderable  than  fince ;  beeaufe  that  art  fupplies  theorems 
for  refolving  all  kinds  of  queflions  in  this  rule  in  a  better  and  more 
curious  manner  than  here. 

Some  authors  have  entirely  difcarcjed  it,  and  others  poftpone  it,  as 
obfolete,  and  of  little  ufe  liiice  algebra;  but,  in  my  opinion,  it  is  a  very 
good  approximation,  and  in  exponental  equations,  as  well  as  many 
other  things,  fucceeds  better  than  any  other  method,  and  is  very  ufe- 
ful  in  folving  many  intricate  problems,  not  ot^y  in  aiithemetic  and 
algebra,  but  in  tjie  more  abftrufe  parts  of  the  mathematics  (as  Mr, 
iEmerfon  remarks  in  his  Cyclomatheiis,  page  151)  where  he  fays,  in 
many  difficult  prbblems,  there  is  hardly  any  other  way  to  come  at  a 
folation,  but  by  this  method  of  trial  sqid  error.  \ 

Queflions  in  this  are  performed  by  one  or  two  fuf^ofitipns ;  if  by 
one,  the  rule  is  faid  to  be  of  fingle  pofition;  if  two  fuppofitions  ate 
;iecefl[ary,  it  is  .called  doable  pofition. 

SINGLE  POSITION. 

RULE.  MaVe  choice  of  fome  fit  number,  and  proceed  with  this, 
according  to  the  nature  of  the  queftion,  as  if  it  were  the  true  number, 
^nd  if  you  find  the  refult  either  too  much,  or  too  little,  you  may  then 
Jfind  tjie  anfwer  by  the  rule  of  three,  viz. 


\  _ 


XjH 


SINGLE  POSITION- 


As  the  refult  of  this  pofitioq  is  to  the  pofition,  fo  is  the  gtvep  num. 
ber  to  the  number  required. 

Example  x.  What  fum  is  thatj  of  which  the  half^  thirds  and  fourthj 
make  520/?  , 

Suppofe  the  fum  to  be  96                    Then,  if  104  ;  96  i;  520 
Then  the  f  is  48                                                            520 
The         ^is32  


The 


i  IS,  24 


Refult     104 

For  the  half  of  480  =>  240 
The  third       =  160 

And  the  fourth        ^^- 1 20 

Sum 


192 

480 

104)49920(480  Anf, 
416 


832 
832 


=  520  Proof 


E.  2.  A,  B,  and  C>  buy  a  parcel  of  timber^  which  coft  48/,  and 
it  is  agreed  that  B  (hould  pay  a  third  part  more  than  A,  and  C  a  fourth 
part  more  than  B ;  what  fum  muft  each  pay  ? 


Suppofe  A  pays  3 
Then  B's  part  is  4 
And  C'$    .-,,     5 


Then,  as  i^ 


;  48  ::|  4 


1 2  A*s  (hare 
16  B's  (hare 
20  C's  Ihare 


Refult         12  ^.  48  Proof 

E.  3.  A  fchoolmafter  being  aflced  how  many  fcholars  he  had,  anfwered, 
if  I  had  as  many,  half  as  many,  and  one-fourth  a$  many,  I  ftiould  have^ 
J 98  ;  how  many  had  he  ? 

If  44  :  16  : 


Suppofe  he  had 
Then,  as  many 
Half  as  many     - 
One  fourth  ditto 


16 

16 

8 

4 

44 


198 
16 


1188 
198 


44)3168(72  Scholars 
Anfwer 
E.  4.     u^«  olJ  fwor/^an  of  ahcnje  three/core  and  teny 
Has  burled  feur  hujbandsy  and  married  a^ain 
Tio  Jerry  the  mugman^  a  bagpiper  rare! 
And  none  can^«ivitb  htm  for  his  mujic  compare  ; 
The  mufic  he  played  pleased  the  old  ixjoman  muchy 
Tdljhe  hopp*dy  and/he  caper' d  about  ^without  cruih. 
Though  ^wrinkled  and  luither'd — no  tooth  in  her  heady 
Tet  money  fie  hady  and  Jhe  got  married: 
To  his  bagpipes  Jhe  monj'dy  ivifh  one  foot  in  the  grave  y 
Fo^r  all  her  delight  nvas  a  hujband  to  hanje  ! 
The  fum  of  both  ages  one  hundred  years  arey 
Wanting  fiue — and  one -fourth  of  her  age  I  declare  j^ 
^s  the  age  of  her  hufband  ; — nonu  TyxQ  you' II  find 
The  bagpiper* s  agej^  ivith  his  fpoufes  fo  ktnd^  Suppofe 


1>GUBLE    POSITION* 


H9 


Suppofe  the  wife's  age  to  be 
Then  the  hufband's  will  be 


60 

15 


Therij  as  75 


60 


Sum    75 
95  The  fum  of  both  their  ages 


75)5700(76  The  wife's  a^c 
Then,  per  queftion,  76-5-4  =  19  The  hu(band*s  age 

Proof  95 

£•  j,  A  man  overtaking  a  miid  driving  a  flock  of  geefci  faid  to 
her,  How  do  you  do,  fweetheart  ?  where  are  you  going  with  thefe  80 
gcefe?  No,  Sir,  faid  Ihe,  I  have  not  80;  but  if  I  had  as  many  more  . 
half  as  many  more,  and  20  geefe  b^iides,  1  fliould  have  80 ;  how  many 
geefe  had  flie  ? 


Su^fe  (he  had  20 

Then  as  many  20 

One-half  as  many  i  o 

Sum  50 


Then  80 
—  20 

60 


As  50 


20 
60 


60 


5|o)i2o;o 

24  Her  flock,  Anfwer 


XXXIII.    DOUBLE    POSITION. 

IS  when  two  fuppofitiorts  are  ufed,  becaufe  here  the  numbers  cannot 
be  parted  to  find  the  anfwer  as  before ;  therefore,  when  we  make 
two  fuppofltions,  and  mifs  in  both,  obferve  the  nature  of  the  errors, 
whether  they  be  greater  or  lefs  than  the  number  propofed ;  and  accor- 
dingly mark  them  with  the  figns+or — ;  and  place  them  againft  their 
proper  fuppofitionfc ;  but  if  with  either  of  the  fuppofitions  we  find  the 
number  that  anfwers  the  queftion,  the  work  is  done. 

When  the  errors  are  equal,  and  have  unlike  figtis,  half  the  fum  of  the 
fuppofitions  is  the  number  fought. 

RULE.  As  the  difference  of  the  errors,  if  alike,  or  their  fum,  if 
unlike,  is  to  tbe  difference  of  the  fuppofitions ;  fo  is  either  of  the  errors 
to  a  fourth  number,  which  added  to  the  fuppofition  over-againft  it,  if 
lefs,  or  fubtra^ed  from  it,  if  more,  gives  the  number  fought. 

ExAMPi^E  I.  A  man  agreed  to  thralh  60  bulhels  of  corn,  part  of  it 
wheat,  and  part  oats,  at  the  rate  of  2^,  per  bufhel  for  the  wheat,  and 
lid.  for  the  pats  i  at  lafl  he  received  Ss»  for  his  labour;  how  much  of 
each  did  he  thrafh  ? 

'  Suppofe  there  Were  30  bufhels  of  wheat,  price  60  pence 
Then  there  arc         30  bulhels  of  oats,  price      45  pence 


There  fhould  only  be 


Too  much 


105 

96 


Firft  error    -     +  9 


Again. 


1 


]£6  * 


ioouBLE  posinoW; 


Again,  fuppofe     20  bulhels  of  wheat,  price  =:  40  penc^ 
Then  there  will  be  40  bulhels  of  oats,    price  =  6q  peace 

Too^much  fc..... 100 

96 


30 


—  1 

Second  error -•-*.•----  + 


9 


20^4 
1^9  120 

Therefore 


then 


—  J  20 

■ 

60  Dil*.  of  prod. 

5J6o 

1 2r  hu»,  of  wheat 
Cctofequcntly  there  is  48  Ditto  of  oats 

Total  "do. 


AlfQ  9. 
—    4 


5.  DiC  of  ttte  errors  ^ 
Proof. 

ti  at  2  ==:  24 
Aftd    48  at  i|=  72 

I  Sum  =r  96  ==  8/# 

E<  2*  A  gentleman  finding  feveral  beiggara  at  hisdoOT,  garc  eackc^ 
them  3//.  a-piece,  and  had  5^.  remaining ;  he  would  have  given  them  ^4 
a-piece,  but  wanted  jd,  to  do  it ;  ho\M  many  beggars  w€rc  tlierc  ? 

.    Suppofe  the  No.  of  beggars  14  And  14 


_3 

42 

His  money     47 

The  firft  error 
Again,  fuppofe  the  number  to  be  10 

30 
±J 

M 
Second  error  —  2 

Sup.     er* 

2 

2 

28 


4 

49  His^ixotleif  aUb 

47, 
+  2      • 

And  40 
40 

33 


14  V  ^ 
10  ^  2. 


20 


4    ) 


28 
20 

48" 


I  a  Beggai?«i  the  Anfwer 


Ei  3.  I)ouble  iiiy  money  for  me,  faid  A  to  B,  and  I  will  give  thee 
iS</.  out  of  the  ftock,  with  tlie  remainder ;  he  applied  in  like  manner  to 
Ci  with  equal  fuccefs,  and  gave  him  alfo  6d.  he,  repeated  this  propofal  to 
D,  and  then  6^,  was  all  he  had  to  give»  Pray  what  fum  had  he  to  begin 
With? 

Suppofe 


DooM-B  JDsnrio*r. 


ifit 


Then  lo  +  '^  =  ^o 

AMb    20  —    6  ii  14 

14  4-  14  =  as 

28  —   6  C3  22 

t2  -^  tz  :sst  44 

44-^    6  iss  38 

Too  intteh 


16^38 

2^6  140 


Then 


38 


266 
146 


Again,  fiippofe  he  had  jd^ 
Then    7    +  7  r=  14 

14    —  6  =c=    8 
8     4-8  =  16 

16    —  6  :=  10 

20     —  6  •=:  14 

Too  mach  alio; 


24 )  Tz^iild,  AhlWeir 

-IS- 


4 


£.  4. .  Wlienjirfi  the  marriage  knbt  »was  tied 

BetUfixt  my  iv^fe  mrrd  mtf 
My  age  did  ner*s  as  far  exceed f 

As  three  times  three  doth  three; 
Sut  when  /en  years  ^  and  half  ten  years', 

ffe  man  andvfife  hadheen, 
Ber  age  came  a^  as  near  to  mine 

As  eight  is  tofixteen. 
What  both  our  ages  'was,  Ijirdy, 

Now  tell  me,  on  the  wedding-day  f 

kpAss^  fuppofe  ber  dge  to  be. . . « ;. ;»     17 

Itei  (pcrqoeft.)  he  wUl be  17X 3  ^  Ji 

17  +  lo-^  5  =:-*-i 31 

32  X  i    3^.-...-..-.-.64r^^^- 


Suppofe  her  age  to  be     *.     \^ 
Then  (per  qucft.)  he  will  1     . 

be     13  X   3  =    P^ 

JJ  +^0  +  5  =       ^3 

39  +10  -4-  5  £= 

28  X   2  = 


Fitft  eirror 

I3v* 
17^2 

34  2ii. 


2 

2 


34 

25 


4)60 


Second  error    -f.  2 

Then  15  X  3  =  45  years,  his  age  when  nlarried    ^ 
1 5  -4^  10  -|*^    5it=  30  her  age   \  At  the  time  pro^ 
4j-(-io  -f-    5±=  60  his  age  J     pofed. 


i  J  Years,  her  age  when  married 

For,  as     ;     16 
30 


30 


8)480 
60  I*ro6f 

Mjf?.  Vou  niay  obfervei  that  when  the  erters  happen  to  be  alike, 
iti  quantity,  but  unlike  in  quality  (as  in  the  above  folution)  the  anfwer 
may  be  mote  eafily  obtained  than  by  proceeding  as  ab<3T€  (as  I  hinted 

at 

Y 


^ 


,6»  DOUBLE  POSITION. 

at  the  teginntng  of  this  feaibn)  for  in  fuch  cafe,  half  the  (urn  of  the  fop* 
pofitions  will  be  the  number  foughty  as  in  this  folution  the  fum.  of  the 
fapp<)fitions  13+17=30,  half  whereof  is  15,  the  fame  as  above. 

EXAMPLE  5. 

TJie  time  e:fjiiredy  tfny  their  accompti  dofiatef^ 
Whereby  the  mafier  nothing  is  to  gi've,  . 
Nor  has  theferx*ant  any  to  redeye, 
Hbnv  many  days  he  ^iprought  I  do  demand, 
^nd  hoiv  many  he  piay*d  V d  underjland^ 

d. 

Suppofe  he  worked  1 5  days,  his  wages  at  1 6d.  per  day  =  240  1  ^^|^ 
Then  (per  q. )  he  was  idle  15  da.  which  at  lo/.  per  day  =r  300  J         * 


j9 farmer  'with  ajtloivrndn  doth  agree, 
That  thirty  days  hisjervant  hejhould  be; 
Each  day  he  ^wrought  the  farmer  is  topfy 
Him  Jixteen pence;  but  'whenhenuas  away^ 
Five  groats  he  is  jar  each  day  to  abate. 


Firfl  error,  too  little        60 ' 

Agalnj  fup.  he  wr.  20  days,  his  wages  at  i6d.  per  day.=  320 
Then  (per  q.)  he  was  idle  10  days,  which  at  20^.  per  day  =  200 


Second  error,  too  much  -f*  1 20 


oup,        er4 

15  X  60 

20       120 

Then  60 
120 

1800 
1200 

1 200     X  800 

i8|o; 

3oo!oj 

dayu  hotiri. 


E.  6.  A  thief  bteaking  into  an  orchard,  ftole  from  thence  a  certain 
number  of  apples,  and  at  his  coming  forth  he  met  with  three  men,  one 
after  another,  who  threatened  to  accufe  him  of  theft ;  and,  in  order  to 
appeafe  them,-  he  gave  unto  the  firft  man  half  the  ^apples  he  had  ftolen, 
who  returned  him  back  1 2  of  them ;  then  he  gave  unto  the  fccond  half 
of  thofe  he  had  remaining,  who  returned  him  back  7  of  them  ;  and  unto 
the  third  perfon  he  gave  half  the  lefidue,  who  returned  him  back  4  ;  at 
lall  getting  fafe  away,  he  finds  he  has  20  left.  How  many  had  he  at  firft? 


Suppofe  he  had      -     -     -  60 

Gave  the  firft  30  — ;  1 2  =  18 

Remains     -  42 

Gave  the  fecond  2t  — ^^  7  =  14 

Remains   '-  28 

Gave  the  third  14  —  4  =  ^^  * 

Too  little  18 

Should  be  20 

.  .         Firft  error  —  2 


Again,  fuppofe  he  had 
Then,  46  — 


-     -    92 
12  =   J4 


Remains 


39  — 7    = 


Remains 


18  —  4.  — 


Too  much 
Should  be   . 


58. 

22 

22 
20 


Second  error       +      ^ 


Sttp. 


Sup,     er, 
92  2 

184      t20 


DOUBLE  POSITION. 

'  Then  2         184 
+     2  +  120 

4     }    304 


16% 


Anfwer     76  what  he  had  gt  firft 
Or,  thus  60  4-  92  =  152,  which  -f-  2  =  76,  the  Anfwer  as  before 

E.  7,     A  man  that  'was  tdhy  and  minded  to  fpend"^ 
Both  money  and  ttmey  *went  to  drink  'wlth  a  friend  ; 
He  f aid  to  his  hofiy  ifyou^llnoiv  to  me  lend 
As  much  coin  as  I  ha'ucy  then  myjtx^pence  Pll/pend* 
His  hofl-  lent  the  moneys  his  Jix*pence  he /pent ^ 
^And  hafvlngfo  doney  to  another  houfe  nuenty 
Where  the  fame  he  requefedy  and  the  fame  fum  he  f pent : 
He  nuent  to  a  third  houfe y  nvhercy  Landlord y  cries  he. 
Lend  me  as  much  money  as  here  you  fecy* 
Which  having  received y  his  ftx^pence  he  f pent ^ 
So  all  Being  gone y  home  the  fuddle^cap  <went 
To  cafl  up  his  reckonings  ;  but  his  head  aching  fore. 
He-  beg* s you  to  do  Ity  and  he'll  do  fq  no  more  ,• 
What  had  he  at  firji^  and  hoiv  much  mfcort  f 


} 


d. 

d. 

Suppofe  he  had     .     8 

Ag. 

ain,  fuppofe  he  had    • 

7 

Sup,     er. 

Then    8+  8  =   16 
Alfo    16 —  6  z=   10 

Then     7+  7  — 

-    14 —  6   r= 

14 
8 

8    ^    22 

7  ^   14 

10+10  =  20 

8+   8   = 

16 

20 —  6—14 

16        6  =: 

10 

154      112 

14+14  —  28 

10+10  = 

20 

28—  6  =  22 

20 6    = 

H 

Too  much 

Too  much 

Then>  2?  -^  14==  8, 

and  1 

[54—112—42  •/ 

42- 

-r  8  =  5|  A] 

E.  8.      Gentlemen  y  of  you  I  muft  enquire  y 
H01V  the  poll  food  for  the  knights  ofourjhlre  f 
The  nurnbef"  of  votes  y  as  I  have  feeny 
Was  five  thoufand  tvjo  hundred  and  nineteen  ; 
Which  amongft  four  vjas  jufl  fo  divided y 
As  one  the  fecond  and  third  exceeded 
By  tv3enty^tvJ0  and  four -f core  y  bating  f even  y 
The  fourth  by  no  more  th  an  fix -f core  and  ten  : 
Then  hovf  many  votes  had  each  candidate  ? 
You  cannot  In  finding  much  trouble  your  fate^ 

*  Shewing  what  he  had  left. 
Y2 


Suppofe 


x^ 


BOUILE  POSITION. 


Suppofe  the  firft  had    .    «. 
The  2d.      2000—22  = 
The  3i      2000—73  = 
The  4th.    2000 — 1 301c 

Too  much 
Should  be      •     * 

Firft«nor     • 

. • 25J5 
^     9S6 


1578 
1527 

617J 
5219 


2000 
1600 


Fates.  FqUs^ 

2000  Againt  fuppofe  the  firft  had     1600 

1978  The  2d,     1600  -^    22  ss 

192^  The3d«     1600  -*.    73  = 

1870  Th«4th.    1600  —  130  = 

7775  Tdo  much     .     . 

p     5219  Should  be      •     . 

+  2556  Second  ^rror     ..      -f^  565I 

Then  25;6r*-9;6=idoOj  and  4o896oo*» 
1912000=2177600    /.  2 1 77600-^  160039 
1361^  the  number  of  votts  the  firft  candidate 
4089600  191200Q  had 

The  fccond  had  I36i-^22mi339(  the  third  had  i36i««-7 3^*1 288  \ 
and  the  fourth  had  i36i«-*i3o=::(i23i  rcttesj  theanfwen  Foi>i36i-|7 
x3394-i2884-i*3i=52i9P'oof»  ' 

£.  9^  There  is  a  fifh,  wh9fe  head  is  9  inches  l^\g ;  the  tail  as  long  as 
tvis  head  and  half  his  body,  and  his  body  is  as  long  as  both  his  head  an4 
tail ;  I  deiuand  the  whole  length  of  the  fi(h  ?        . 

Suppofe  the  body  to  be  12  inches 

Then  i2-r,2+9=s'5  tail,  alfo  i5+95s?4>  ^^  n\uch  by  r^ 
Again,  fuppofe  the  body  to  be  14  inches 

Then  i4--2+9=cj6  tails  alfo  164-9=5:25,  tpomUcb  by  n 

Sup.    efn  Then  12     i68 

12     x»  —-^  11     13a 

14^  II  —    — *- 

.  Q )  36  r 

i68  132  l^  Length  of  the  body 

And  36V»+9=»»7  length  of  .the  tail;  therefore  364-27-1-93=72^ 
length  <rf  the  whole  filh,  aniwer, 

E.  10.     A  painter  of  Jkill  and  much  fame  in  the  totvUf 
.  Had  pr6£ur*d  htmfelf  <uJork  for  more  hands  than  his  fwu  ; 
He  empl(^'d  an  ajfijlanty  to  help  him  in  party 
A  proficient  in  e'ver^  branch  of  his  art, 
0*er  a  glajs  of  good  ntiine  upon  terms  they  dehate^ 
And  the  bottle  ivas  drained  ^while  theyfiaU  and  sfujlatep 
For  as  plenty  ofBaccus*  enli'uening  juice ^ 
Does  moft  commonly  projects  and  nvhimjtes  produce; 
So  ivhen  that  their  fptrits  grew  wjarm  <with  the  liquor^ 
Frejh_  maggots  nuereftartedj  and  fancies  grenu  quicker  ; 
7hey  *were  loftgtn  contriving  <what  both  fides  could  pleafe. 
And  at  length  the  prcpofals  agreed  on  *were  thefe  : 
For  a  fingle year^ s  fer'vice  the  manjhould  be  t*yd  : 
Ahdfor  e'very  day  that  he  ivas  full  employ* d 
Scoen  fi?ilHngs  per  day  fi>Quld  his  nvageS  be  paid ; 
But  for  all  fnch  as  thofe  ivhen  he  refted  or  play*  d^  fit 
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Me fiould forfeit  three Jb'tll'mgt ;  the  year  *was  compleat^ 
'    Neither  mafier  nor  man  «wu5  In  each  other* s  Jteht. 
NdtWf  tuhat  time  he  negle3ed^ye  arttfts,  is /oughts 
And  ho*w  much  for  his  mafter  in  painting  he  nuruught  f 

Firftj  fuppofe  he  wrought  100  days ;  then  365  — 100  rs  26;  day$  he 
IS  idk 

Therefore,  i~  X  7  =  700'  \  Subtraft  =  9 J,  too  littje  ' 
And,     -     ^65  X  3  ^  771  J  ^ 

Again,  ii^poTe  he  wrought  toS  days^  then  365  ^lo%ts,^^^  day$  he  pUyed 

Then  10260-^15002^:8760 
And  95—15=80/. 8760-7-80=1091  days  he  wrought 
And36j; — io9|=255-|days  idle,  tbeanfwer 

For  409^x7:^2551X3=7661  Proof 

£•  1 1  •    If  4  of  my  age  be  added  to  4  thereof,  and  that  fom  multiplied 
by  4,  that  produdl  divided  by  8,  and  that  quotient  made  lefs  by  8,  the  . 
femainder  will  be  1 4,  what  was  my  age  at  the  time  of  making  this  queftion? 

Suppofe  my  age  to  be  ^  {  Again,  fuppofe  my  age  to  be  27 

Then     21  Then     27  Sup,    er. 

2  2  21        8 

3)4i  3)Tf  J3       1 

i4=^f  "^  =  1  ^'^      ^+ 

^%  36 

X_4;  XJ; 

8)112  ^^llf  ^      ^^^ 

Too  little     61   -J  u*    A  TooHttle  10  Anf.  33  Years 

Should  bo    M^  /  ^"*^*"^^  Should  be jr4 

Firft  error    ~  8  Sec,  er.  —  4  .       , 

Note.     It  will  fometimes  (hortejn  the  work  by  making  a  cypher  and 
ivut  the  two  fuppoiitionsv 

E.  12.     What  number  is  that,  which  being  multiplied  by  6,  the  pfo- 
4udl  increifed  by  1 8,  and  the  fum  divided  by  9,  the  quotient  will  be  20  If 

Firft,  fuppofe  30  to  be  the  number  fought;  then  30X6+18-^^^^^ 

? 
4^2=522  ;  but  ought  to  have  been  20  5  therefore  the  error  is  2  in  excefs. 
*'  Again^ 
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Again,  fa(>pof^  |8  the  numSer  fought;  then  'l^l£lhl?==  2X^+2==: 

.9 
14;  but  ought  to  be  20 ;  therefore  the  error  is  6  in  defedl,  and  the  errors 

are  of  different  kinds  or  affcdions, 

'Then  i8o-f36=:2i6,  and  6-f2=8,r.2i6-r'8=27, 
the  number  fought, 

36    180  .         .  ', 

But  to  work  this  by  th^  note  in  the  preceeding  page,  fuppofc  firft  o ; 
oX6-|-.i8       18 
Acn       -        =  -^  =  2 ;  but  ought  to  be  20 ;  therefore  the  error  is ' 

18  in  defea,  • 

....         ^      Ix6+i8   ^  2+6       8 
Agau5,  fuppofe  i ;  then =  -—  =::  —  =^  jj  .    but  fiiouid 

kave  been  20  ;  therefore  the  error  is  17I  indefeft  aPo,  and  the  errors  arc 
of  the  fame  kbd.- 

Whence  per  rule,  — TtZIT^^"^^  =9X3=27,  the  number 
fought. 

XXXIV.  ARITHMETICAL  PROGRESSION. 

Is  when  a  rank  or  feries  of  numbers  increafe  or  decreafe  by  a  common 
difference,  or  by  a  continual  adding  or  fubtrading  fome  equal  numbers, 

^'^*l^^*  5'  4*  Zt  2^  i!    I  I^^"^*^^^oi^^on4iffer€nceisK 

Of  I*  3*  5>  7i  9*   "J  here  the  common  difference  is  2. 
Alfo  30,  25,  20,   I  J,   10,  5  ;  here  the  common  difference  is  5, 

The  numbers  that  compofe  a  rank  or  feries  of  progrcffionals,  are  called 
its  terms,  whereof  the  firfl  and  laft  are  called  extremes,  and  any  two  equally 
diftant  from  them,  means.     Now  when  the  number  of  terms  are  even,  as 

»>  3*  5>  7:1  9»  i^  the  fum  of  the  two  extremes  will  be  equal  to  the  fum 
of  any  two  means  that  are  equally  diftant  from  the  extremes,  viz    i,  3, 

5i  7>  9>  ii> 

J-f  "=5+7=3+9=x2. 
When  the  number  of  terms  are  odd,  as  4,   10,   16,  22,  28,  the  double 
of  the  middle  figure  or  term  will  be  equal  to  the  Aim  of  the  extremes,  or 
tQ  any  two  means  equally  diftant  from  the  middle  term. 

Viz.  4,   10,   16,  22,  28, 
i6-f-i6=3j,         22-f.io=32. 
In  this  rule  there  are  five  things  to  be  confidered,  viz. 
I.     The  firft  term,  commonly  the  leaft, 

2.  The 
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2.  Thfe  laft  term,  commonly  the  greateft^ 

3.  The  number  of* terms. 

4.  The  common  excefs^  or  difference. 

5.  The  aggregate,  or  fura  of  all  the  terms. 

Any  three  of  which  being  given,  the  other  two  may  be  eafily  found* 

Proposition  i.  When  the  two  extremes,  and  the  number  of  terms 
ate  ^ven,  fo  find  the  fum  of  all  the  feries  t)r  terms, 

RULE.  Multiply  the  fum  of  the  two  extremes  by  half  the  nundser 
of  terms,  or  multiply  the  fum  of  the  two  extremes  into  the  number' of 
tenns,  and  divide  the  produd  by  2 ;  the  quotient  will  be  the  fum  of  all 
the  feries. 

E.  I.    How  many  ftrokes  does  Or  thus: 

the  hammer  of  a  clock  ftrike  in  12       1-^-12=13  fum  of  the  extremes 
hoars;  .,  ,  1 2  the  numb,  of  terms 

i-|- 1 2 = 1 3  the  fum  of  the  eztrcmes  — 

6  half  the  No.  of  terms  2  J 1 56 


Anf*     78  Strokes  Anf.      78  Strokes,  as  before 

E.  2.  Suppofe  100  ftones  were  placed  in  a  right  line,  a  yarddiftant  from 
one  another,  and  the  firft  ftone  was  a  yard  from  the  balket ;   1  demand 
how  many-smiles  he  muft  travel  that  gathers  them  lingly  into  the  baiket  ? 
2'\-2ooi=zZQ2  The  fum  of  the  extremes 
X   50  Half  the  number  of  terms 

TdJ.  , Miles 

A  milerr  1760)10100(5!  wanting  20  yards,  the  diftance  ran,  . 

8800  .Anfw^r 

1300  Yards 

E,  3.  A  butcher  buys  100  fheep,  and  gave  for  tlie  firll  (heep  \u  and 
for  the  laft  9/.  19^.     I  demand  what  he  gave  for  the  100  fheep? 
Firft  9/.  19/.         =199  Shillings 
Then  i-f-199        =  200  The  fum  of  the  extremes 
And  ioo-T-2         =?     50  Half  the  numbej  of  terms 

2|0)lOOo|o 

Aiif.      jf .  500 

Proposition  2.  When  the  two  extremes,  ahd  number  of  terms  arei 
given,  to  find  the  conmion  difference, 

RULE.  The  difference  of  the  two  extremes  divided  by  the  number 
of  terms  lefs  ij  th^  quotient  will  be  the  common  difference. 

E.  4.  One  who  had  1 2  childretl,  that  differed  alike  in  their  ages ;  the? 
youngeft  was  5  years  old,  the  eldeft  27  ;  what  was  the  difference  of  their 
ages,  and  the  age  of  each  ? 

27—^5^=22  The  difference  of  the  extremes 

And     12 — 1  =  11   The  number  of  terms  lefft  I 
•/  22-f-ii  — 2  The  common  difference 

Which  added  to  the  age  of  the  youngeft,  and  fo  on  to  the  reft,  will 
give  their  feveral  ages,  viz.  5+2=7  the  age  of  the  fccOnd,  and  f(> 
for  the  reft.  E.  5. 
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£.  ^.  A  debt  is  to  be  dlfcharged  at  to  difittent  fAjrmentt  in  striA^ 
inetical  progreffion ;  the  firft  payment  is  to  be  j/*  and  the  iaft  50/; 
what  is  the  whole  debt>  and  what  mud  each  payment  be  f 

Firft  50 — 5=45  DifTerencc  of  thtf  extremes 

Then  10*^1=9  Number  of  terms  lefs  i    ' 

•/     4^-j-9=5  The  common  difference 

Confequently  5  +  io  -f  15  ^-  zo-f*  *5  +  3<>  +  5J  +  40  +45 
^  ^0=:  275/.  the  whole  debt. 

Prop.  3.  When  the  two  extremes  and  common  difierence  are  giveni 
to  find  the  number  of  terms^ 

RULE.  Divide  the  difference  of  the  two  extremes  by  the  common 
excefs ;  add  unity  Or  i^  to  the  quotient,  and  the  fum  will  be  the  num- 
ber of  terms. 

E.  6.  A  man  being  afeed  how  many  children  he  had|  anfwered,  my 
youngeft  child  is  five  years  old,  and  the  eldeft  Z7,  and  that  he  had  in. 
creafed  one  in  his  family  every  two  years ;  how  many  children  had  he? 

Firft  27 — ^r=22  Difference  of  the  extremes 

Then  tz-n^irizii  Number  of  tcims  lefs  t 
ii-f-i=:i2  Children,  the  anfwer 

E.  7.  A  perfon  was  to  go  a  journey,  and  his  firft  day*s  travel  is  to 
be  6  miles,  and  the  laft  60,  every  day  increafing  his  journey  three  miles, 
how  many  days  would  he  be  in  cbmpleating  the  fame  ? 

Firft  60-^6=54  Difference  of  the  extremes 

And  54-7-3=18  •/   i8-f-ii=i9  Days,  the  anfwer  * 

pRop.  4.  When  the  laft  ternii  the  conunon  difference,  and  the  number 
of  terms  are  given,  to  find  the  firft  term, 

RULE*  Multiply  the  numbef  of  terms  lefs  i,  by  the  common  dif- 
ference ;  the  produft  fubtrafted  from  the  laft  term  leaves  the  firft. 

*    E.  8.  A  man  in  19  days  went  from  Birmingham  to  a  certain  place  j 
every  days  journey  w^is  greater  than  the  preceding  one  by  three  niiles> 
,  his  laft  day*s  journey  was  60  miles,  what  was  the  firft  ? 

Firft  19 — I  =  1 8  Number  of  terms  lefs  I 
^     Then  18X3  (the  common  difference)  1=154 
And  60—54=6  The  firft  days  joutney,  anfwer 

Prop.  5.  When  the  number  of  termsi  common  differtncej  and  fum  of 
iall  the  terms  are  given,  tci  find  the  firft  term^ 

RULE.  Divide  the  fum  of  ^1  the  feries  by  the  number  of  termSi 
iind  from  that  quotient  fubtraft  half  the  produft  of  the  €omm(^  differen<^i 
multip^ed  by  the  number  df  terms  lefs  i,  gives  the  firft  term. 

E.  9.  An  amiable  lady  being  in  company  with  a  very  agreeable 
young  gentleman,  told  him  that  in  two  years  and  a  half  ftie  ftiould 
receive  the  whole  of  her  fortune,  which  was  1000 A  that  ne^t  quarter- 
day  (he  ftiould  receive   the  firft  payment,    and  each  payment   aftef 

would 
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^mlA  exceed  the  fb^ner  by  20/.  «  Now  Sir,  (fays  Ih^)  I  m  free  to 
give  you  the  firft  payment,  provided  you  will  tell  me^wh^t  it  h  (torn 
the  given  data.  But  the  young  gentleman  being  unfkilled  in  nmiibers, 
could  not  <?omply  with  her  propoial,  but  leaves  it  to  the  ftudy  of  the  in. 
g^ious  arith«ietician  to  refolve  this  quefticMi,  and  tell-him  the  firft  pay. 
iDcnt.  ^  '^ 

Firft  1 000  "^  ID  (the  quarters  in  2!^  years)  :=  100 
,^    And   10—1  =  9,  which  9iultipliea  by  20  (the  common  difference) 
theprodua  is  180:  then  180  -!-'2  1;=  90,  which  deduced  from  100, 
leaves  10/.  the  anfwer. 
Or  thus :    From         1 000  X  22=2000 

Take     10X20X9=1800     ; 

Divifor     ioX23=:2|o)2o|o 

£'^0     The  anfwer  as  above 

tRoP.  6.  When  the  firft  tefm,-  number  of  terms,  and  the  common, 
difference,  are  given,  to  find  the  laft  term, 

RULE.  Si^tf  aft  the  c<»XHnon  difference  frc«n  the  prdduft  of  the 
iwflibcr  of  terms,  muUifdied  by  the  conuimn  difference;  the  remainder 
added  to  the  firft  term  will  give  the  laft* 

^  E;  10.  .  What  is  the  laft  term  of  an  arithmetical  progreffion,  begin- 
ning at  6,  and  contiijuine  by  the  increafe  of  3  to  2 1  places  ? 

Firft  21X3^65,  and  63— 3=60 

Then  6o-f-6=::66,  the  laft  term  required^ 

E.  II.     What  is  the  laft  term  of  an  arithmetical  progreffion,  begin* 
fiingat  J,  and  continuing  by  the  increafe  of  two  to  j"©  places  > 
Firft  50X^02=100;  then  100—2=98 
And  98-}*  1=993  the  laft  term  required. 

Prop.  7,  The  firft  term^  cojaunon  difference,  and  number  of  terms 
given,  to  find  the  fumof  all  the  terms. 

RULE.     From  the  produft  of  the  number  of  terms  in  the  common  * 
difference,  fubtraA  the  common  difference,  and  to  the  remainder  add  the 
double  of  the  firft  term;   half  the  produft  of  that  fum  multiplied  by  the 
ttunJber  of  tgrms,  gives  the  fum  of  all  the  terms  or  feries^ 

E»  12.  Suppofe  I  agree  with  a  pump.maker  to  fink  a  well  30  yards 
deep,  upon  thele  terms,  viz*  to  pay  him  three  (hillings  for  the  lirft  yard, 
five  for  the  fecond,  feven  for  thirdi  &c,  raifing  two  ftiillings  for  every 
yard;  what  will  the  whole  amount'  to  ? 

Firft  30  X*~^o;  alfo  60 — 2=58 

Again  58-|-9=:64;  and  64  X  30—192^ 

.'.  i920'T-23z:96ox.  =  48/.  theanfwen 

Pb:op.  8*  The  firft  term,  tlie  number  df  t^fms,  and  fum  of  all  th^i 
terms  given,  to  find  the  common  difference, 

RULE.     Divide  the  double  fum  of  all  the  feries  by  the  number  of 

terms,  and  from  the  quotient  fubtrad  double  tjie  firft  term  ;  divide  the 

Z     -  '  •  *  remainder 


17^ 


GEOMETRICAL  PROGRESSION. 


remainder  by  the  number  of  terms  leffenftd  by  unity,  the  quotient  wffl 
be  the  common  difierence, 

E.  15.  A  perfon  travelled  from  London  to'  York,  being  i8or  miles, 
in  6  days,  and  every  day  travelled  equally  further  than  the  preceeding 
day  ;  it  is  known  that  the  firft  day  he  travelled  6  miles,  how  many  iuiies 
did  he  travel  each  of  the  other  days  ? 

Firft '36o-f-6=5o,  and  60 — 1 2=^48 ;  alfo  6 — 1=5 
T)ien  48-7-5=93-  miles,  the  common  difference  required 
'-'  9t  Added  to  6,  and  every  oth6r  term  refpeftively  gives  as  follows, 
viz,  6  for  the  firft 


Proof 


'51 
25  V 
34  f 
44  f 

Ji 

180 


fecond 

third 

fourth 

fifth 

fixth 


Days  journey*    Q^  E#  F» 


Miles 


Prop.  9,  When  one  perfon  or  thing  moves  with  an  equal,  and  ano- 
ther the  fame  way  by  a  progreflive  motion,  to  find  in  what  time  the  fiift 
will  be  overtaken. 

RULE.  To  double  the  fpace  gone  each  day  by  the  purfued,  add  the 
ccHiimon  difference  of  the  puifuer's  day's  journey ;  from  thatfum  fubtraft 
double  the  fpace  he  travelled  the  fijrft  day,  and  divide  the  remainder  by 
the  commoii  difference,  the  quotient  will  give  the  number  of  days,  in 
which  the  purfued  will  be  overtaken  by  the  purfurer. 

E.  t4.  A  noted  highwayman  having  commited  a  robbery,  and  faf- 
pefting  a  purfuit,  rode  off  at  the  rate  of  40  miles  a  day;  a  thieftaker 
(one  of  Sir  John  Fielding's  men)  upon  the  fccnt,  follows  him  in  a.  pro- 
greffive  motion  only  30  miles  the *firft  day,  34  the  fecond,  38  the  thint 
and  fo  on,  increafing  every  day's  journey  4  miles ;  in  how  many  days 
will  the  highwayman  be  overtaken  ? 

Firft  80+4=84,  and  84 — 60^=24 

'I'hen  24-^4=6  days,  the  anfwer 

For  6x40=: 340  miksy  the  fpace  travelled  by  the  robber 

Then  by  Prop.  .7.  6X4==^4„   ^^^^  24— 4=120,  and  29-f-do=8o 

\'  8o-r-2  X  6=240  miles  when  the  thief. taker  comes  up  with  the  high- 
wayman, ,  .  . 

XXXV.  GEOMETRICAL  FROGRESSION. 

JS  when  any  rank  o^  feries  of  numbers  incrcafe  by  one  common  mul- 
tiplier, or  decreafe  by  one  c<Mnmon  divifor* 
As  4,  8,  1 6,  3  2,  64,   128;  here  the  common  multiplier  oir  ratio  is  2, 
Alfo,  729>  243,  81,  27,  9,  3  ;  here  the  com.  divifor  or  ratio  is  3. 

In  any  feries  of  numbers  in  geometrical  progreflion,  the  produft  of  the 
two  extremes  are  equal  to  the  prodo^  of  any  two  means,  that  are  equally 
diftant  from  the  extremes. 

As 
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As  3,  9,  27,  81,  245,  729, 

Here  3X729—9X243=27X81=2187. 

Wkcn  the  ntlmbet  of  tenns  are  odd,  the  middle  term  tnultiplied  into 
itfelfwili  be  equal  to  the  produdl  of  the  two  extremes,  or  any  two 
means  equally  diilant  from  the  faid  mean  or  middle  term.' 

As  3,  6,  1 2,  24,  48.  12X1 2=6x  24-48 X  3=144- 

In  geometrical  progreffion,  five  things  are  to  be  obferved,  as  in 
arithmetical  .progreflion,  viz^ 

I.  The  firft  term*.  2.  The  laft  term.  3,  The  number  of  terms. 
4.  The  ratio,     j.  The  fum  of  the  terms.  ' 

Any  three  of  thefe  being  known,  the'  reft  may  be  eafily  found. 

If  over  any  rank  of  geometrical  numbers,  you  place  "a  feries  of  arithme- 
tical ones  beginning  with  o,  the  addition  and  fubtra^ion  of  the  indices, 
anfwer  to  the  mtiltiplication  and  divifion  of  the  numbers  they  ftand  over. 

Thus/  ^*  '*  ^*  ^'  ^'^'  ^'  7  Indices 

\  I,  2,  4,  8,  1 6,  32,  64,  128  Numbera  in  geomet.  progreff. 

mi      .   r  As  2+3  =  5  which  is  the  indice  of  32 

\So4X8zi:32the  5th  term  in  geometrical  progreffion. 

^^^,  1  So  4X  16:=  64  the  6th  term. 

Now  by  thefe  indices  and  a  few  of  the  firft  terms,  the  laft  term,  or  any 
^ant  one,  may  be  fpeedily  found,  without  producing  the  whole  feries. 

Proposition  i«  When  the  firft  term  is  unity,  the  ratio  and  num,. 
her  of  terms  being  known,  to  find  the  laft  of  any  rfemote  term, 

RULE.  Find  a  few  of  the  leading  terms,  over  which  place  their 
indices,  as  before  dire<fled ;  then  find  what  figures  of  the  indices,  when 
added  together,  will  give  the  index  of  the  term  wanted ;  multiply  the 
numbers  ftanding  under  fuch  indices  into  each  other,  the  laft  produft 
will  be  the  term  required* 

Note^  When  the  indices  begin  with  a  cypher,  the  fum  of  the  indices 
made  choice  of  muft  be  always  one  lefs  than  the  number  of  terms  given  in 
the  qneftion,  becaufe  i  in  the  indices  ftands  over  the  fecond  term. 

Example  i.  A  boy  agrees  for  14  oranges,  to  pay  only  the  price,  of 
the  laft,  reckoning  a  farthing  for  the  firft,  a  half-penny  for  fecond,  &g. 
doubling  the  price  to  the  laft ;  how  much  did  he  give  for  them  ? 

Firft  /  ^'   '*  ^*  ^*    ^^    ^'  ^    Indices 
\  I,  2,  4,  8,  i6,  32,  64  Terms  - 

Then/ ^+5  =  7  Alfo/7+6==i3 

14X32=128  ^"""l  128x64  =  8192  ^r/. 

Which  is  the  14th  term,  becaufe  the  indices  are  lefs  than  the  terms 
by  one.     And  8192  grs,=zSL  los.  Sd.  Anfwer. 

E.  2,     A  man  bought  a  horfe,  and  by  agreement  was  to  give  what 

the  laft  nail  would  come  to,  at  a  farthing  for  the  firft  nailj  two  for  the 

Z  2  fecpnd. 
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fecond,  four  fat  the  third,  &c.*    There  were  four  ihbes,  and  8  nail$  in 
each  (hoe  ?  I  demand  the  price  pf  the  horfe  ? 

Firft  /  ^>  '*  ^'  ^'     4i     5>     ^9     7 J     ^  Indices 


Then{  ,7+7-14 


8,  i6,  32,  64.,  ii8, '^56  Terms 


28X128—  16384  r=  14th  term 
14-4-14^^28 

16384X  16384— 268435456  =  28th  term 

X  8  =r  3d  term 

;r:2 147483648  Farthings 
Or  32d  term>  which  reduced  to  pounds,  will  give  1236^62/*  2U  id, 
the  price  of  the  horfe,  anfwer. 

Prop.  2*  In  any  feries,  not  proceeding  from  unity,  the  ratio  and 
firft  term  being  given,  to  find  any  remote  term,  without  producing  all 
the  intermediate  terms. 

RULE.  Proceed  as  in  the  laft  propbfition,  only  obferve  to  divide 
every  produdl  by  the  firft  term,  and  the  qubt,  will  be  th6  term  required. 

E.  3..  A  perfon  dying  left  1 1  children,  to  whom,  and  to  his  executor, 
he  bequeathed  in  manner  following,  viz.  to  his  executor,  for  feeing  his 
will  performed,  10/.  the  youngeft  child  to  have  30/f  and  fo  on,  every 
child  to  exceed  the  next  younger  in  triple  proportion  i  what  will  be  the 
(hare  of  the  eldeft  f  .    - 

I,     2,     3i      4,      5,        6  Indices 
30,  90,  270,  810,  2430,  7290  Terms 
4-}-6=!:io  Number  of  terms  lefs  1 

Then  810  X  7290  —  5904900,  which  -J-  10,  the  firft  term,  gives 
590490/,  the  eldeft  child's  fortune, 

pRop^  3.  When  the  firft  term,  ratio,  and  number  of  tejths  arc  given, 
to  find  the  fum  of  all  the  terms, 

RULE.  Find  the  laft  term  as  before,  from  which  take  .the  firftj 
divide  the  remainder  by  the  ratio,  lefs  one,  and  to  that  quotierit  add  the 
laft  term,  and  you  have  the  fum  required. 

E.  4*  A  gentleman  married,  and  received  of  his  father-in-law  one 
guinea,  ^  on  condition  that  he  was  to  have  a  prefent  every  month  for  the 
'£rft  year,  which  ftiould  be  double  ftill  to.  what  he  had  the  month  before  | 
what  was  the  young  lady's  portion; 

Firft  I  ^*   ^'  '^>  3f     4>     5>     ^  Indices 
\  I,  2,  4,  8,   16,  3i,  64  Terms 
Then     /    6-|-5  :^  1 1  The  number  of  tefiAs  lefs  p»e 
*  L  ^4x32  :=^  2048  The  laft  terin 


Firft/    °' 
1  10, 


^nd  2048 — i-f-2 — i=uz2047  . 
^Ifo  2047-^  2048^1:4095  Guin^a^ 


204      15 

-  \ 

Anf.      £'^'^3^  15  The  young  lady's  portion      ,  ff^U 
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Note*  If  the  ratio  of  any  t^xin  or  feries  of  proportionals  bedouble^  the 
^fference  of  the  greateft  aiid  leaft  terms  are  equal  to  thefum  of  all  except  ♦** 
the  greitell ;  if  the  ratio  be  triple^  the  cxcefs  or  difference  is  double  the 
jTum  of  all  except  as  aforefaid ;  if  quadruple,  triple ;  if  quiatuple,  quadruple, 
and  fo  on« 

E.  J,  A  laceman  well  Verfed  in  numbers,  agreed  with  a  gentleman  to 
fdl  him  20  yards  of  rich  gold-brocaded  lace,  for  2  pins  the  firft  yard,  6 
for  thefecond,  1 8  for  the  third,  and  fo  on  in  triple  proportion ;  I  demand 
how  much  the  lace  produced  ?  The  pins  afterwards  fold  at  a  farthing  per 
100;  alfo  whether  the  laceman  gained  or  loft  by  the  falc  thereof ,  fuppof. 
ing  the  faid  lace  to  have1)een  bought  at  10/.  if#  per  yard  ? 

Firft  I  °'  '*  ^^     ^»     ^^     ^  Indices  /.  236196 

\  2,  6,  18,  54, 162,  486,  Terras  X  78732 

Then  5-(^5=io  ..r 

486X486=236196  the  lothtenn  47*392 

And  5+4=9  708588 . 

486Xi62=r78732  the  9tb  term  165337:^ 

1889568 
1653372 


1 8596 1 8  3472  laft  term 
—  2  Firft^itto 

.   Ratio  3—1=22)18596183470 

This  added  to  the  laft  term     -        9298091735  gives 

Thefum  of  all      -     -     -     1100)278942752107  the  terms 

■  ■'■■    '  I II  I. 

Value  of  the  pins     «78942752^fn,=290565  7  4 
Lace  comes  to  10/.  is,  X5X4{=*o)=      201  o  o 

Anfwer,  The  laceman  gsuned    •     .   jf,  290364  7  4 

Prop.  4.  When  the  firft  term  and  ratio  of  any  infinite  depreafing  geo. 
metrical  feries,  or  infinite  feries  of  decrcafing  proportionals  are  given, 
to  fi  nd  the  fum  of  the  feries ; 

ROLE.  Divide  the  fquare  of  the  firft  term  by  the  difference  betWeen 
the  faid  firft  term  and  the  fecond  term  in  the  feries  ;  the  quotient  will  be 
the  fum  of  the  feries.  -      • 

Note^  A  geometrical  feries  that  decreafeth  ad  infinitum,  or  in  other 
words,  an  infinite  feries  of  decrcafing  proportionals,  are  fuch  whofe  laft 
or  leaft  term  is  a  cypher,  or  kfs  than  any  thing  aflignable,  and  its  num- 
ber of  terms  inexpreffible. 

E.  6.  A  great  fhip  purfucs  a  (mall  one,  fteering  the  fame  way,  at  the 
diftance  of  fix  leagues  <from  it,  and -fails  twice  as  faft  as  the  fraall  ftiip  f 
how  far  muft  the  great  (hip  fail  before  it  overtakes  the  leffer? 

Firft  6,  3,  1 1,  i,  &c.  ad  infinitum 

Then  6  X  Szzz^Sy  iquare  of  the  firft  term 

A^d  36 -J- 3  the  fecond  term  :=  12  leagues,  the  anf«rcrt 

P'  7/ 
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£•  7.  Suppofe  a  round  ball  far  to  move  In  the  atr. 
In  a  certain  proportion  nvhich  I  /hall  declare  ;  1 

Let  the,  fir  ft  hour  he  \z  miles^  the  next  to  miyve  lOj  > 

And  fo  in  proportion  from  whence  it  began^  J 

Js  iz  is  to  |o.  Nofw  try  if  you  can 
^ell  the  miles  it  ivill  movty  fuppofe  it  to  he 
Continued  in  motion  to  ETERNITT^ 

Firft  12  X  I2=;i44  fquare  of  the  firft  term 

And  12 — 10=2  difference  of  the  firft  and  fecond  term 

Then  i44-r-2;;=72  miles^  the  anfwer. 

Otjierwife  thus;  As  2  :  10  II  12  :  60  miles,  the  fum  of  all  the 
terms  except  the  firft  or  greateft ;  to  which  add  1 2  the  firft  term,  and 
the  fum  will  be  72  miles,  the  anfwer  as  above. 

XXXVI.  PERMUTATION, 

OR, 

FJfilATION. 

« 

IS  the  changing  or  varying  the  order  of  things,  in  refpeft  of  their 
places. 

RULE.  Multiply  all  the  given  terms  into  one  another  continually, 
whofe  firft  term,  or  common  difference,  is  unity  or  i,  and  th^  laft  pro- 
duft  will  be  the  number  of  changes  or  variations  required. 

E.  I.  A  young  fcholar  coming  into  tdwn  for  the  conveni^ncy  of  a 
good  library,  demands  of  a  gentleman  with  whom  he  lodged,  what  his 
diet  would  coft  for  a  year?  who  told  him  10/.  but  the  fcholar  not  being 
certain  what  time  he  Ihould  ftay,  alked  him  what  he  muft  give  him  for 
fo  long  as  he  could  place  his  family  f  confifting  of  feven  penons  befides 
himfelf )  in  different  pofitions  every  day  at  dinner  ;  the  gentleman  think- 
ing it  would  not  be  long,  tells  him  j/,  to  which  the  fcholar  agrees  | 
what  time  did  he  ftay  with  the  gentleman  ? 

Firft  I X 2 X  3 X 4X  5 X 6x  7 X 8z=4o32o  days,  anfwer. 

Days  in  9  year  ZZ  365)40320(1 10  years  170  days,  the  time  thefcholar 

}6^  ,  (was  to  ftay 

382 
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E.  2;  At  Birmingham  wje^^e  a  church  that's  nearly  neivj 
Which  beauteous  pile  can  be  outvied  by  fcfw  : 
Here  /acred  grandeur  captfuates  the  eye, 
^ramHers  admire  the  fame  as  they  pa/s  by  ;  ' 

To  grace  this  ftruBure^  there* s  a  lofty  tonxer^ 
With  ten  fine  bells ^  *which  harmonize  each  bowoer^ 

Ho^u> 
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iifyw  many  changes  may  he  rung  detlafey 
On  thefe  ten  bells,  and  liketwt/e  tell  me  fair 
Jlonv  long  they  luould  be  ringing  them  once  o'er^ 
Allonuing fix  fecondi per  change  not  more? 

Firft  I  X  2  X  3  X  4  X  5  X  6  X  7  X  8  X  9  X  I0=  36288oo> 
number  of  changes 

Then  3628800  X  6=  ai77z8oofeconds  ^ 

Seconds.  ^ 

In  a  day  there  are  864|ooJe  17728100(252  days 

;7^8 

4492 

1728 
Anfwer  252  days  1728 

o 

E»  3.     An  accomptant  told  a  Then,  as  362880  I  to  *.\  365 

gentleman,  who  had  cojiftantly  8  21 

peifons  at  his  table^  that  he  would  ~ 
gladly  make  a  ninth,  and  was  wil- 

ling  to  give  20  guineas  for  his  1 — 

bdard,  fo  long  as  he  could  place  the  4^o 

faid  company  at  dinner,  difFerntly  •         '  ^^^ 

from  any  one  day  before  j  this  be-  5040 

ing  accepted,  what  did  his  ehter-  ^6^ 

tamment  coft  him  per  year  ?  Tc2oo 

Firft  t  X*X  3  X4X  5X6  ,^^^0^ 

X  7  X  8  X  9  =  36.880  days  ^^^^^^^____^^^,  _^^^ 

18144.00     Anfwcr 
2C2O0 

Anfwer  JyV^.  in  its  loweft  terms 

E,  4.     A  famous  gen*ral  halving /er^'d  his  king^ 
Who  airways  from  the  ^wars  did  njtSiory  bring. 
For  his  good  fer'vtce  fivith  a  pleafant,  fnt'ile ) 
AJk*d  of  his  king  one  farthing  for  each  file 
Often  men  in  a  file,  luhich  he  could  then 
Make  ivlth  a  body  of  one  hundred  men, 
J*he  king  confidering  his  bra've  anions  f  aft. 
And  feemirig  modefty  of  his  requeft, 
Ga've  his  con/ent ;  to  luhat  nutll  it  amount  . 
Infterling  money  f  ^ake your  pen  and  count 4 

Note.  To  folve  qucftions  of  this  nature,  you  muft  place  the  given 
quantity  by  itfelf  decreafing .  it  gradually  by  unity,  fo  often  as  there 
are  quantities  in  the  combinations;  placing  them  one  after  another 
with  a  fign  of  multiplication  between  thenl,  which  numbers  muft  be 
multiplied  into  one  another  for  a  dividend  5  then  placing  an  unit  with 

the 
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the  like  number  (>f  places^  increafing  by  unity  till  you  arriTef  at  the 
number  to  be  combined ;  which  multifdy  continually  for  a  dirifbrj  and 
the  quotient  wiH  be  the  number  of  combinations  foughty  thus : 

I         2        J        4        5        6        7        8        9       lo 

628ic6co95;5529472ooo  ^  i..  t  * 
3.628800     ^  1 73 10309456440^1^1.  whuA   arc  equal 

to  1 803 1 57 2350/.  9f.  2^#  , 

£•  J-     I'tjjo  gamefters  one  day  3  at  dice  they  did  flay  ^ 

And ie'tng  full  merry  *whb  luine ; 
Says  B  uftto  A,  ivlrat  odds  ivillyou  lay, 

I  caft  not  fix  aces  this  time  ? 
Says  A  then  to  Bf  ten  to  one  Vll  lay  thee. 

With  fix  dicey  the  fix  aces  you  eaft  not  : 
Pray  youths  J&e'Wf  and  here  let  me  kuonvj 

For  the  odds  on  the  caft.  Sirs,  they  knotw  not* 
Fifft  6x6y,6y.6x6x0:^  ^66^6  ==  6  diflferent  combination* 
And  I  X  2X3X4X5X^6=  720  variations 
Then  46656, —  720  q=  45936  chances  againft  A  ' 

But  a  A  laid  10  tQ  i,  therefore:  7200  chances  to  B  , 

*rherefore  A's  chance  to  that  of  B's  is  as  45936  J  7200^  or  a» 
6.38  :   I,  the  Anfwer. 
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VULGAR  FRACTIONS. 

A  FRACTION  is  fome  part  or  parts  of  an  integer^  or  whole  thirigy 
reprefented  by  i  ;  as  |  is  a  fradlion,  denodblg  three-fourth  parts 
of  an  integer  or  i.  Every  fraftion  confifts  of  two  numbers,  placed  one 
above  the  other,  with  a  line  between  them,  as  in  this  fraction  4  5  ^^ 
the  lower  number  3  is  called  the  denominator,  and  (hews  how  many 
parts  the  integer  is  divided  into  j  the  upper  number  2,  is  called  the 
humerator^  and  exprefles  how  many  of  thefc  parts  the  fradlion  confifts 
6f.  And  both  numerator  and  denominator  ate  called  terms  of  the 
fra^ion. 

A  Vulgar  FraAion  is  either  proper^  improper,  fingkj  compound,  or 
tnixedr 

A  propel 


A  lPr<^  PisnAUm  18  that  i^heiein  the  iHuneiator  is.lefs  thaii  the  de-*. 
nominator^  as  i ;  and  is  called  ptoper  with  xefpeA  to  the  relative  inte^r^ 
kcaufe  it  esprefles  ai  quantity  leTs  than  it; 

An  Improper  Fradion  is  fuch  whole  niHnerator  is  equal  tOj  or  greater 
than  its  dendminator^  as  ii  jt  and  is  called  improper  with  rdpe^  to  the 
idative  integer^  tfecaufe  it  expr^es  a  quantity  greater  than  it. 

A  Single  Fradlion  is  that  which  confifts  of  but  one  numerator^  and  one, 
deooflunatori  and  is  referred  immediately  to  fome  integerj  as  |i  orf  of 
anything;  ^^ 

A  Compound  Fraflioii  is  the  fraSHon  of  a  fnlAion^  confiftihg  of  two 
or  more  fimple  fractions  referred  to  one  another  in  arder^  and  the  laft  rex 
fared  to  fbme  integer^  as  ^  of  |  of  ^^  &ei 

A  Mixed  I4uadber  is  ikimpofed  cf  a  whole  numbet  and  fradUoni  as  6{^ 

XXXVII.  REDllCTIOtI  O^  VULGAR  1?RACTI01^; 

Case  !•    ' 

TPO  reduce  a  fraction  to  another  of  equal  valu6. .     . 
X       RULE.     Multiply  or  divide  both  terms  of  the  frai^oft  by  the 
iame'nomber^  and  you  will  have  a  new  fradlion  equivalent  to  thatgiten* 

ExAM^  LS .  Let  the  fraction  be  ^ ;  Jiow  (per  rule)  multiply  both  ttrms 
of  the  given  fradlion  by  5,  dius: 

26  30  Whence  tiie  new  Eradkloh  if  =  4*   Again  Oivi<te 

both  tcnns  of  die  fradlion  by  g,  thcis  : 

5)tI(|  The  fraction  given. 

CAsk  u    To  reduce  a  whole  number  to  the  form  dfa  fraction^ 

RULE.    Set  I  «ader  it  for  a  denoininator. 

I 

£xAMi^LS»  Suppoie  8,  6,  4,  36^  Were  numbers  to  be  redufced  to  frac- 
tions. Then  (pelf  rule)  they  become  fj  |.,  |.,  \?,  the  fractional  quantity 
l:eqaired. 

Case  $•  To  reduce  a  whole  liumber  to  a  ffaction  of  i  giveh  denomi^ 
nationj 

RULEfc  Multiply  the  whole  hiimber  by  thie  giveh  denominator,  and 
toder  the  product  write  the  fame  denonainator. 

fecAMeU)    Reduce  9  into  a  firacnon  whofe  deoominator  ihaU  be  6^. 

9 
6 

I4  Numerator  t    Then  V  "  ^«  &*wioB  teq^mvdi 

t  A  Cas6 


r 
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Case  4.  To  reduce  a  compound  fraction  to  a  iingle  one  of  tKc  fam€ 
value,  ,  . 

RULE.  Multiply  all  the  numerators  together  for  a  new  numerator*, 
and  all  the  denominators  for  a  new  denominator. 

Example.     Reduce  |  of  ^  of  -J  to  a  finglc  fraction . 

*6  12 

-J:        -i. 

N.  24  60  D.     Then  |^  is  the  fmgle  fraction. 

NgU.     N.  ftands  for  numerator,  and  D.  for  denominator. 

Case  5.     To  reduce  any  mixed  number  to  an  improper  fraction/ 

RULE.  Multiply  the  whole  number  by  the  denominator  of  the  frac- 
tion, and  to  the  product  add  the  numerator  for  a  new  numerator^  which 
place  ^er  the  denominator. 

Example.     Reduce  26|r  to  an  improper  fraction. 
'  •       •  26 j 

a 

8 

211  N.     ','  ^5*  is  the  fraction  required. 

Case  6*  To  reduce  an  improper  fraction  to  its  equivalent  whole  or 
mixed  number, 

RULE.     Divide  the  numerator  by  the  denominator,  and  the  quotient 
is  the  whole  number.     Then  what  remainder  there  is,  place  it  over  the 
■: denominator  and  annex  this  fraction  to  the  quotient  before  found. 

Example.     Reduce  ^\^  to  it«  equivalent  whole  or  mixed  number; 

8)2n 

Anf.  .  26-j- 

Reduce  ^5?  to  its  equivalent  whole  or  mixed  nufmber* 
'/     •  i<5)53i(39/g  Anf.  . 

■  151 

144  . 

■  .1 

7  . 

.  Note,     The  preceeding  fix  cafes  being- fo  exceeding  cafyy  I  thought 
more  than  one  example  in  each  cafe  would  be  quite  unnecefTary, 

Case  7.  To  find  the  greateft  common  meafure  or  divifor  for  the 
numerator  and  denominator  of  any  given  fraction,  or  for  any  two  numbers, 

RULE.  Divide  the  greater  term  by  the  leiTcr,  and  the  laft  divifor  by 
the  remainder,  and  fo  on  continually  till  nothing  remain ;  the  laft  divifor 
is  the  common  meafure  required. 

EjiAMPLR 
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Example  i.  Wha^is  the  greatcft  common  meafure  ofV-4-  >  - 

252    ' 

112)25:2.(2 
224 

28)112(4 
112 

Anfwer  28  is  the  laft  divifor,  which  is  the  greatcft. number  that  will 
111  vide  both  numerator  and  denominator  without  a  remainder. 

When  there  are  mixed  numbers  given,  they  muft  be  reduced  to  a  com. 
mon  denominator ;  then  proceed  with  the  two  new  numerates  to  find 
their  greateft  common  meafure,  make  that  the  numerator,  and  under  put 
the  common  denoipinatpr,  which  fraftion  will  be  the  greateft  common 
meafure  required. 

E,  2.  What  is  the  greateft  common  meafure  of  14^  gnd  "2  • 
14^  32  74)^60(2  '       ^   > 

5  5  V         .    148 

74  N.       160  N.  '  12)74(6 

72 

.    .                                              2)12(6 
Anfwer  f  is  the  greateft  common     ^              12 
meafure  of  14^  and  32.  

Case  8.  To  reduce  a  fraaion  to  its  leaft,  or  lowcft  terms, 

RULE.     Find  the  greateft  comm#n  meafure,  by  which  divide  both 
terms  of  the  fraftion  ;  the  quotients  will  give  the  fraaion  required. 

Example  i.    Reduce  ^3/,  to  its  loweft  terms. 
2832)12848(4 
11328 


Then  i6)-s--i3,2  f___ij^  a   r 


/ 


1520)2832(1 
1520 

I3I2)l520{ 

I3I2 

I*  ■    Th< 

r 

;2o8)] 

] 

1312(6 
1248 

64)208(3. 
192 

r 

•i6)64(. 
64 

Note.    If  the  laft  remaindbr  is  1,  the  fradion  is  alrcadv  in  its  loweft 
terms. 


2  A  2 


E.  2. 


i8«  REDUCTION  OF 

£•  2*    Reduce  fff  to  it9  loiw€St  tem^ 

204)228(r      '  • 

204 

'1^^)204(8  Tfacp  I2)|5J(={|  AdVer 

192 

.  When  the  terms  of  the  fraftion  are  even  numbpr$  they  may  be  divide^ 
by  2  continu^ly,  thus ;  ^^,  being  continually  halved^  is  ■^jl^=-|4=: 
f^zrz^jsz.  in  value  to  the  given  fra^on  -j?^. 

When  both  terms'  end.  with  51  or  one  with  5,  and  the  Qthev  widka 
iqypher,  divide  both  by  5,  thus  ;     5)|4(^H  Anfwcr, 

When  both  terror  end  widi  cyphers,  cut  off  an  equal  n^mW  m  botht 
Thus,  ,.|Jg§  becomes  y^  the  terms  required. 

If  you  can  difcem  any  number  that  wil|  dividi^  both  tjcrms^  $tMb 

by  that  number. 

Reduce  ^^^  to  its  loweft  terms.        ^)r^[^==^3^  Anfw^ 
Likewife     ^)J\\{^\i  Anfwer 

Case  9,  To  reduce  fractions  of  different  denojgiinations  Xct  &aetion$ 
of  equal  value,  that  (hall  have  one  common  denominator, 

RULE.  Multiply  each  numerator  by  all  the  denominators  except  its 
©wn,  for  a  new  numerator;  then  multiply  all  tine  denominators  together 
for  a  new  denominator. 

Example  i,    R£<1«i(«  y*  |,  and  |i  to  a  conjmon  denonuBator. 

^.      '      i  4  3 

4    '        ^       ^4  4 

£_  S  ^  S 

40  N.  45  N.  48  N.  60  D. 

Therefore  |;=|«,  2=41,  and  1=^11  Anfwer, 

E.  2.-    Reduce^,  1,  |,  1.,  to  a  coi^ipon  denominator.  ^ 

I  I  I  I      ^'      3" 

4  3  3  34 

4  i-  3  3  12 

J  5  4  4  5 

t<>  15  12  \z         60 

6    .        6  6  5  6 

120  N.     90 N.      72  N.     60  N;    360  Common  denominator. 
AnfWer  ||^,  ^V%>  H-^y  l^>  ai«  all  of  the  fame  value  with'  the 
4:efpective  original  ones,  and  have  one  common  denominator* 

E.  3* 


YlTLSAlt  KRACTDOKS.  %tt 

£.$.  Reduce  141,7,  and  fofi  of  i»  ^^i^to  1  eoiQiqiim  d«nom{aa«ifr, 
Firft    i4|=¥.   and  »  of  |.  of  |=/^=^  in  its  W«F«ft  t«nM. 
^Then  wfr'haTe  mefe  fiactums  Y>  {>  -n'  ^"^  7  to  be  leduced. 

44  7  5  4  3 

7  3  I  ,    .         36  1 

308  %%  g  144  3 

1  36^  3  «  3^ 

308  13^6  15  144  J08 

36  63  7  3  7 


1848  75:6  105  N,         43«N*         756  Com^  denom. 

9^4        "_7  -r^  

|iq88N«     5292  N. 

Anfwer  i4|  =  ^f||'=:V;  |=V^^  ^  =  1^5  apd^rz^ 

•ATo/^.  If  one  fraetiop  he  equivalenr  to  another^  it  will  hold  as  the 
tmtitf2Ltot  of  the  one  is  to  its  denominatorj  fo  is  the  numerator  6f  the 
Other  to,  its  denemtnator ;  or  as  dtte  ninnerator  to  the  other,  fo  is  one 
denomio^tc^  t9  &«  odv&f.^    Vfft  i»  tlie  «bore  ti0m^  itM  £aad  f  3^||i^ 

To  proyc  whioh  fay,  if  432    ;     756     ;;    4    ;     7  Proof    * 

'         ■  '  ^ 4 

432)3024(7 

30H 

Case  io*  Severd  fraojtions  being  given;  to  find  as  many  whole 
lumbers,  in  the  fame  propor tionj 

RULE.  Reduce  the  fractions  to  a  common  doiominator,  then  the 
feteral  numelrators  will  be  to  one  another  as  the  fractions  given. 

Exf  MPLEf  Sujij^efe  |>  |j  ^p  were  given,  jto  find  whol^  nux^bei^i 
ia  die  fame  proportion^     • 

I  I  I  2     . 

4  ?  .4  4 

■•      _  f^t'  mf»  mm  «■ 

4  ^         V      4  ^       .  , 

6^26 

24  N.  |2N'  8N.       .    48  Denominator 

Then  the  fractions  given  are  reduced  to  |f ,  ||,  -^ 
%"  h  h  h  ^^  ^  ^  f^^  proportion  to  pne  another  as  24,  12  and  8 

Ca&e  II.     To  reduce  coins,  w;cights^  meafares,  &c.  into  fractions, 

RULE,  Reduce  the  given  quantity  to  the  loweft  denomination! 
naentioned,  and  make  it  the  numerator ;  then  reduce  Ac  whole  of  the 
integer,  which  the  given  numbers  are  parts  of^  and  loakp  it  the  deno-. 
mmtfTp^  and  fOa  &.a^e  ^  fr^etipo  required* 

£xAMfL$ 


IBs  REDUCTION  OF 

Example  i.  Let  it  be  required  to  feduce  4/,  %d.  to  the  fraction  of 
a  pound  fterling. 

if,    d^  _      '  9* 

42  26 

12  )2 

50  N.  240  D.  Anfwer  ^*,%. 

£.  3.    Reduce  %\i.  to  the  fraction  of  a  (hilling, 
d,  d. 

2-2 

17  N.  24  D;  Anf.  1^. 

E.  3.    Reduce  3  roods^  6  poles  to  the  fraction  of  an  acre, 

40  40 

126  N.  160  D.  Anf.  115- 

.  £•  4.     Reduce  2  C<u;/.  i  q^r.  4  /£«  to  the  fraction  of  i  C<wts 
C.  qr.  lb,  C. 

214  1 

4  4 

9  4 

28  28 

256  N.  112  D.        Anf.  2.56. 

»• 

Note.  After  the  above  manner  may  any  other  weights^  meafures, 
&c.  be  reduced  to  fractions. 

Case  12;  To  reduce  fractions  of  one  denomination  to  another, 
retaining  the  fame  value. 

RULE.  I .  If  the  fraction  given  is  to  be  brought  from  a  lefs  to  a 
greater  denomination^  multiply  the  denominator  by  all  the  denomina. 
tionsj  from  that  given  to  that  fought. 

2.  If  the  fraction  given  is  to  be  brought  from  a  greater  to  a  lefs 
denoniitiation,  multiply  the  numerator  by  all  the  denominationsj  from 
that  given  to  that  fought. 

Example  i.  Reduce  |^/.  to  the  E.  2.  Reduce  f  of  a  pennjr  to 
Jr^ftion  of  a  penny.  the  fraction  of  a  pound. 

2  8 

to  12 

40  .96 

12  20 


480 N.  1920 

Anf.  *|-^  =  V*  in  its  loweft  terms.     Anf,  79 V^=T?Tr  '^  i^s  loweft  term. 

E.  3. 


f  I 
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E,  3,   Redacd  ^Jh.  troy,  to  the 
fra^ion  of  a  penny-Weight.     < 

3 
tz 

to 

72a  N< 
Anf.  72.0, 

E»  5.   Reduce  Y^  of  a  pound  to 
the  fradion  of  i  hundred  weight. 

28 

33^ 
4 
1344D- 
Anf.  TTT?=T3T*  ^^  its  loweft  ter. 

E.  6.   Reduce  f  of  a  pound  to 
the  fradlion  of  a  guinea. 

2  3 

20  21 

40  N,      63  D. 
Anf.  -f  y  the  fraftion  required. 


£.  4. .  Reduce  -^  of  a  (hJUling  to 
the  fradion  of  a  farthing* 

9 
12 

'  loT 

,  4 

432  N. 
Anf.  V^=VS  i'^  its  loweft  terms* 

E.  7.  Reduce  J  of  a  dram  to  the 
fraftion  of  a  hundred  weight. 

4 

64 

384 
64 

1024 
28 

819^ 
2048 

28672 

4 


1 14688  D. 


Case  13.  To  find  the  pr6per  quantity  of  a  fraction  in  the  known 
parts  of  an  integer, 

m 

RULE.  Multiply  the  numerator  by  the  number  of  parts  contained 
in  the  integer,  and  divide  the  product  by  the  denominator,  the  quotient 
(hews  the  known  parts.  If  there  be  any  remainder^  multiply  it  by  the 
next  inferior  denomination,  and  divide  by  the  denominator  as  before ; 
continue  this  work  till  you  come  at  the  loweft  denomination. 

Example  t.  What  is  the  value 
of  1^  of  a  guinea  ?  4^.  5^  ? 


E.  2.  What  is  the  value  of  f  of 


21 

9)H7 
16 


s. 

4 


3 

12 


8)^ 


9)3^ 
Anf.  16;,  4^.      4 


's 

I 


9k 


Anfwer 


E.  i 


i84  ADtaTJOV  OF 

E.  $.    iUquIfed  die  value  of       t.  4.  What  is  Atfibx^cS -^^ 
il^  of  a  fOttod  fteriiflgi  of  a  nuudote? 

20  9XJ=»7 


435^ 
3 


480)2700(51,1 

!jf!  .      l394)i3o6a(y. 
306  '2i4^ 

■       I,  JZ 


48b)36oQ(7</rf  1394)6264(4/4 

3360  5:576 

688 
4 

t394)i75*(«F- 


240 
4 


48o)9(5o(2fr/^  '394 

960  1358 

'  Arifwer  9x.  4}i/,  ^IH 

Am.  5x.  7|i/i        o 

E.  5.  What  is  the  value  of  |  of       .  E.  6*    What  is  the  quantitf 
athree-pound-twelye  ?  of  4  of  an  acre  ? 

£i    Si  c 

3     I*  ^ 

i  8)H 

Attf,^  fmrn 

E..7i    What  is  the  value  off  of  a  day?  ^ 

It 

^)l2Q 

*  Anfwer     15    Hours 

iloh.    After  the  fame  maiiner  the  vahieof  any  fraction  My  be  iouttii 

XXXVIII.^ADDITION  OF  VULGAR  FRACTlOftS. 

RULE. 

REDlJCE  all  the  given  fractions  to  fim^le  ffactiohs  of  the  fame  intc^ 
ger  and  denominator^  if  hot  fo  already ;  then  the  ium  of  the  nu- 
merators being  made  a  numerator  to  the  common  denominatDri  makes 
the  fractional  fum  ibug^>  which  may  be  further  reduced>  as  feems  mod 
expedient^  or  the  cafe  will  admit. 

fi-.  I .  What  19  the  fum  off  and  J  ?    E.  2.  What  is  tlxefum  of  ^  aiid  ^  ? 

2  5 

i  S 

§  AnT;  i  i^  Ant  ^ 
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E,  3.     What  is  the  fdin  of  i  of  ^  and  2|  ? 

Firft  J  of  !•  =  11^  and  2{  =  |. ;  thefe  reduced  to  a  common  deno- 
minator ki^  eqoal  to  |^,  yy?,  whofefum  is  y/r=f|.  in  its  lowcft  termis, 

£*  4.     What  is  tlie  fum'of  j^  of  I,  and  |,  and  i|  ? 
Firft  |.  of  J  •=  -j%.,  alfo  ij  =  ^,  then  ^5-,  |  and  |:  reduced  toa  common 
denominator,  are  ^^,  -^j,  and  |^j  thefum  whereof  is  ^l,  Anfwer. 

E.^  5«  What  is  the  fum  of  ■§-  of  a  pound,  -^j^  of  a  fhillingj'  and  ^  of  a 
ftanyl  ,     . 

Firft  ^  of  a  (hilling  =  ^J^  of  a  pound,  and  |  of  a  penny  7=7^7  of 
a  pound.  Then  |,  ^y,  and  ^^  are  reduced  to  |^J,  ^»^«;„  t^^, 
whofe  fum  is  ||^J  ot  a  pound  =  xlf  J"^  *^^  loweft  terms  =  12/..6J/, 
^%  Anfwer. 

E.  6.     Admit  I/atl  nuhere  biUo<ws  roar,  and  f  lough  the  raging fea^ 
Andfteering  to  a  foreign  Jhore^  a  prize  falls  in  my  ivay;  - 
when  having  changed  a  full  hroadjidcy  as  Rodney  us*d  to  doy 
Or  Hood f  and  many  more  befde,  *who  boldly  dar*d  the  foe  : 
^nppofe  this  prize  ten  thouf and  pound ,  three-fiftieths  is  my  Jhare, 
Another  failor*sfl>are  is  founds  his  part  ttuO'-eightieths  are, 
I  pnrchafe  this,  then  nvhat's  to  me,  the  total  tuorth  define  f 
AndyoUjhall  ivith  Minerva  be,  and  in  her  temple  Jbine* 

Firft  find  thie  value  of -^j^  and  ^  of  looooA  and  add  them  together, 
Ans;  4|o)iooo|o 

3 
5|c)30oo|o 
.  ,  t  f  600  =  -^  =  The  failor's  own  fharc 
\  250  =  -^V  =  The  purchafed  ftiare 

Anfwer    j^.  850 

Note,  Reduction  of  fractions  being  well  understood,  addition  will  be 
very  eafy  ;  the  reafon  of  which  will  be  obvious,  if  we  confider  that  the 
givicn  fractions  being  fuch,  or  reduced  to  fuch  a  state, '  that  all  the  nu. 
aerators  reprefent  thmgs  of  the  fame  denomination,  both  abrolute  and 
relative ;  their  f»m  muft  therefore  be  a  number  of  fuch  parts,  as  the  com, 
men  denominator  expreifes  of  the  fame  common  integer. 

XXXli.  SUBTRACTION  OF  VULGAR  FRACTIONS. 

RULE. 
IJREPARE  the  f;:actions  as  directed  in  addition  ;  then  fubtract  one  nu- 
^  inerator  from  the  other,  and  their  difference  wil  be  a  new  numerator, 
toder^hich  fubfcribe  die  conunpn  denominator. 

•  ExAMPXE  I .     From  |  take  -§•  ?        E.  2.    From  \\  take  \\  ? 
tlrom   4  t8 

Tidcc    2  —  T.2 

a  The  remainder  is  t  Anf.  6  The  rcmalrxder  it  -^Tf  Anf. 


i86  SUBTRACTION  OF 

E.  5.  From  389I  E.  4^     From  8968^ 

Take     -  -     -  i42t.  Take.    -     -     -  H+^A 

Remains  -     -  247-f  Remains     -     -  7S^5ri 


8 


Proof     -     .     .     389I  Proof    ...     8968^ 

To  work  the  4th  example,  fay  9  froai  8  1  cannot,  but  12,  the  part» 
the  integer  is  divided  into,  I  borrow  to  8,  is  io;  then  9  from  20,  there 
remains  1 1,  which  fet  down  as  a  numerator  to  the  denominator  12,  and 
carry  r  to  the  2,  and  proceed  as  in  common  fubtra^on^  the  anfwer  wiM 

be  7525-0-  ,       . 

E«  5,     From  i2|  fake  9X..  .  "  ^ 

Firft  12I  =  V>  9t  =  T>  ^^c"  fubtraa  ^  from  y. 
51  28  4  •/  From     153 

3  43  Take     1 1 2 

153  N.        112  N.         12  D.  Remains     41     Anf.  14"  =  3-^ 

E.  6.     From     82     9^    o    =  82     9^r    o 
Take     -     .     -     60  14I     85  =  60  ^Hj^     H 

Difference     -     -     ,     .     21    14^^     3-J. 

Note,  Such  examples  as  the  laft,  perhaps,  may  never  happen  in  baii^ 
nefs ;  but  as  fuch  are  ufeful  exercifes.for  learners,  I  thought  an  example  of 
this  fort  might  be  agreeable  to  my  ingenious  readers. 


XL.  MULTIPLICATION  OF  VULGAR  FRACTIONS. 

I 

RULE. 

PREPARE  the  given  numbers  (if  they  require  it)  by  the  rules  of  rc- 
dudion ;  then  multiply  the  numerators  together  for  a  new  numerator,, 
and  the  denominators  for  a  new  denominator. 

Note^  Multiplication  of  fraftions  decreafe  the  value,  in  the  fame  pro- 
portion as  whole  numbers  increafe.  it,  which  fecms  to  contradi<fi  the  defi. 
nltion  of  multiplicajion ;  but  this  difficulty  will  vanifh,  if  we  consider 
that  the  more  any  integral  number  is  increafed,  the  farther  is  the  iigtirfe 
in  the  higheft  place  rraioved  from  unity ;  and  the  more  any  part  of  an 
integer  is  decreafed,  the  farther  will  its  value  alfo  be  removed  from  its 
relative  unit  5  confequently,  as  it  is  the  nature  of  integers  to  increafe,  and 
of  fradlions  to  decreafe,  the  purpofe.  of  multiplication  is  equally  anfwercd 
in  both  cafes ;  the  reafon  of  which  will  tnore  plainly  appear  by  the 
following  examples.  ,  E»  i , 
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I 

E.  I.     Multiply  p,  by  ^x.  as  the  fraftion  of  a  pound  fterling  ? 
Pirft  p'==^  of  a  pound ;  therefore  ^  X  ?=^tV  ^  *  pound,^  which,  by 
Cafe  i3i  feft.  XXX VII.  will  be  found  equal  to  is,  ^d, 

E.  2.  Multiply  ^  by  '4.  E..3.  Multiply  -/^  by  4 J. 

4    .  9  Firft  ^=J^  and  |4=:f ;  then 

6  S  *^^  fractions  to  be  multiplied  are  ^ 

—  —  and  !••         .1  4 

24  N.  45  D.  .  2  7 

Anfwer  f^.  — N,  ^g-j)^ 

Anfwer^=:^V  .  * 

If  you  have  a  mixed  number  or  fradlion  to  multiply  by  a  whole  num- 
Ker ;  multiply  the  whole  nuinber  by  the  whole  number,  and  then  multi- 
ply the  numerator  by  the  faid  whole  number,  and  divide  by  the  deno- 
minator, and  add  this  quotient  to  the  former  product. 

E.  4.  Multiply  I  by  8.  E.  5.  Multiply  3^  by  13. 


Firft-i^~=V  the -produft,  then         ^       ^  '^ 

4 


13  4 


3  39  7)52 


7— 


5 


39 

+7-^ 


4)24 .       -      - 

Anfwer     6  theprodua  '^^  ^he  produ^ 

E.  6..  Multiply  14/,  loi.  io|^^.  by  4, 

£'     ^*     ^• 
14     10     ia| 

4 
58       3       5|  Produa 
To  work  this  example,  ^y,  4  times:  2  is  8=^=:i|.,  which  i  I  carry 
-to  the  produft  of  pence ;  and  proceed  as  in  common  irtultiplication.    The 
operations  in  this  this  rule  are  fo  eafy^  that  more  examples,  would  be 
unnecefTary* 

XLI.  DIVISION  OF  VULGAR  FRACTIONS. 

RULE. 

PREPARE  the  fraftions  (as  before  dircfled)  by  the  rules  of  redu6lion, 
then  multiply  the  denominator  of  the  divifor  by  the  numerator  of 
the  dividend,  for  a  new  numerator,  and  the  numerator  of  the  divifor 
into  the  denominator  of  the  dividend  for  a  n6w  denominator. 
Example  I  •  Divide  |  by -f-.  1)1(1-1=2^  Anfwer 
To  work  this  example,  I  multiply  5,  the  numerator  of  the  dividend, 
into  5^,  the  denominator  of  the  divifor,  the  produft  is  251,  the  nume- 
rator for  the  quotient ;  then  I  multiply  8,  the  denominator  of  the  divi- 
dend, into  3,  the  numerator  of  the  divifor,  the  produft  is  24,  the  dcno- 
minator  6(  the  quotient.     *.'  4t  ^^  ^^^  quotient  required, 

2B  2         '  E.  2, 


188  RULE  OF  THRE^.  DIRECT. 

E.  a.    Divide  4  by  4»  E.  3-    Divjidc  ^j  b^  |* 

^)f (^  =  I  Anfwer.  ^^ili  Anfw. 

£•  4.  Divide  |.  of  u.  by  |  of  i/.      B.  5.     Divide  ^  off  bjr  |^ 
Firft  4-  of  a  fliilling=t47r  ot  1  /.        Firft  J  of  f = ,«^ = ^^ 
Tiien  :j.;^)|.(^J5^=i:2o  Anfweo        Then  |J^(*^=4  Anfwer^ 

.  E.  6.     Divide  6|.  by  2|.  E.  7,    Divide  8  by  |. 

Firll  6|.r=:av?,  and  2^=  V  •     5Jf(*f  Anfwer 

Tiien  ^9)|0(|fo--24^  Anfwer 

E.  8.  Divide  |  of  i/.  by  i  of  u,  E.  9.  Divide  l^ofti.  by^of  i/* 
'f'irft  §.  of  w.=-57y  of  a  pound  Firft  |.  of  if.  =  ^  of  i/. 

Then  4^i(J-.«=f5=22/.  10/.  Anf,  Tlieni){^(|^=|7=iCi^.4.|A. 

r.  If  it  can  be  done^  divide  the  numerator  of  the 'dividend  by  ihe 
numerator  of  the  divifor,  and  the  denominator  by  the  denominator^  for 
the  quotient. 

E.  10.     Divide  4-y  by  f .  f )t5(t  ^^^  quotients 

2,  If  the  two  numerators^  or  the  two  denopiinators,  caii  be  divided 
by  any  number,  tajce  the  quotients  inftead  thereof. 

E.  1 1.    Divide  /,  by  A^.  i^)U  =  6 

Foi  6^3:=2,  and  39-7-13=3     •.'  3X^=S  the  Anfwer. 

3.  A  fraftion  is  divided  by  a  whole  number  by  multiplying  the 
denominator  of  the  fraftion  by  the  whole  number* 

E.  12,     Divide  fl  by  8.  ^  16 

8 


Anfwer  ^1^  128  D. 

4.  If  the  denominators  are  equal,  place  the  numerator  of  the  dividend 
over  the  numerator  of  the  divifbr  for  the  quotient. 

E.  1 3.  Divide  ^  by  |y.  The  quotient  is  4  =  |.  =  2  Anfwer 
Note,  If  you  divide  by  a  proper  fra^ion,  trie  quotient  is  always  a 
greater  number  than  the  dividend ;  contrary  to  whole  numbers  and 
likewife  contrary  to  the  ftrift  fenfe  of  the  word  divifion,  which  in^orts 
the  leflbning  of  a  thing.  Confequently,  if  the  divifor  is  a  proper  frac- 
tion, multiplication  prevails ;  but  divifion  prevails  if  the  dlvifoT  is  an 
improper  fradion,  as  may  bcfeen  in  Ex.  8. and  9. 

XLII.    RULE  OF  THREE  DIRECT, 

•  ■ 

IN  VUI^pAR  FRACTIONS. 

RUtE:i. 

PREPARE  the  fractions  as  before  directed,  and.then.ftate  and  .work 
your  fum  as  in  whole  numbers,  only  multiplying  and  dividing  frac- 
tion wife,  viz.  according  to  the  dirctions  in  multiplication  aud  diyifion 
effractions, 

RULE  2.  Multiply  the  denominator  of  your  firft.  nunvbcr.into  the 
numerators  of  the  fccond  and  third  for  a  new  numerator;  then  multiply 

the 


y 


RULE  OF  THREB.  DIRECT.  1^9 

the. numerator  of  the  firft  number  into  the.  deaominator  of,  the  fecond 
tnd  third/ for  anew  denoounator,  and  place. it  under  the  new  numenu 
IQT,  for  the  anfiver,  which  reduce;  to  it$  proper  quantity* 

Example  i*  Iff  of  a  pound  of  hops  coft  8^^.  how  many  pounds  may 
fe  bought  for.  2;/^  ? 

Firft  S^d.  =s  V<^ A=I4'*  anii  25/.= V  ^  V^^f""*- 

i.      I&9        I. 
.  Thcn,perrule  I,  as  Jl  :  §  ;:  *J» 

590        3 

z  I 

Or  thus,  ^d.  =  V  of  ^V  of  'irs:=i-i^fi:=rsi^L  and  25/.  =:  ^ 

^.       /^.      ^. 
Then,  T)y  rule  i,  as  ^l-^.  I  |  II  V 

iJ        3 
2         I 

JO N.~ D,      .     ^) V^(«|^o  =  3«o J  _ 4 j^ t./.  _  as  ijefore. 

Again  £»  variety,  by  rule  2,  thus :         E.  2.  If  2|^  yards  of,  cloth  coft 
192  7  3 f/.  what  will  4^  yards  coft,  at  the 

2  J  fame  rate  ? 

2^  I. 

1920  21  D« 

768 

9600  N. 

Anf.  9|oo«.3S^OO_^jy|/^,  the 

fame  as  before. 

Note*  This  is  the  moft  expedi- 
tious, andcafieft  method,  as  appears 
by  the  work.  1800  N. 

Anfwer  «45§  =  '|.  =:  7/.  10/. 

E.  3.  If  J  of  a  yard  coft  |  pf  a  "    E.  4.   If  i|  herring  coft    i\d. 

pound,  what  will  |  of  an  Englifti  how  many  may  be  bought  for  1 1  ^  ? 

ell  cpftj  at  "that  rate  ?  /  Firft  1^=1^^;  i  J^.  t=|,.  and 

'Firft  1  of  a  yard=  1  of  |  of  an  x  1  =  V  5  *c." 

Tf  2         •         3         • •        1* 

**  T      •      T      ••        i 

^.  S 

3  _^ 

6  S 

II  I 

"66  N..  6D, 

Anf.  V  ==  T  —  » *  M«Si«8^ 


Firft,  2* 
.  Then,  as 

V 

• 
• 

;-3i=.V 

5 

12. 

15 

4 

75 

48 

24 

S 

3.00 

240  D» 

'JO 

« 

20 


Ell. 

/• 

£//• 

Then,  if  ^^^ 

:| 

26 

4 

2 

3 

40 

IZ 

3.    . 

5 

120  N. 

60  D. 

Anf.  V^-  ==: 

4  = 

:2/.     • 

,90  ItULE  OF  THREE  INVERSE. 

E.  ^.  Suppofe  a  merchant  makes  an  aflurence  upon  a  fliJp  and  cargt; 
bound  to  the  Weft  Indies,  vahie  2700/.  losl  and  agrees  to  pay  io  gui- 
neas per  cent.  wKat  comes  the  charges  of  the  atfurance  to  ? 

Firft  io|  =  V/-  ^d  ^7^1:  =  *  t  '  5  Likewife  loo  =  *f^;  then 


If 


too 
T 


I 
21 


2i 


•  9 


540r 
T 

100 


21 

5401 
10802 


200 

2 

400  D, 


Or  thus,  by  rule  '  i. 

5401 
21 

540^ 
10802 


2 
2 


1 1 342 1  N. 

100)113^42.(0^^1  =:  283/.  lU. 

o|^.  the  anfwer  as  before. 


1 1 342 1  N. 
Arf.     "  *i4l*  ^*  =  283/.  *i  I  J.  o|3^. 

E.  6.  Three  workmen  can  do  a  piece  of  work  in.  certain  times  viz. 
A  can  do  it  in  3  weeks,  B  can  do  thrice  the  work  in  8'  weeks,  and  C 
five  times  in  1 2  weeks ;  in  what  tim6  can  they  finilh  it  jointly  ? 

.  Firft  it  may  be  eafily  found  that  A  can  do  -i-,  B  |,  and  C  -^^  of  the 
work  in  one  week,  which  fraftions  being  reduced  to  a  common  denomi- 
nator, make  ^'y,  ^,  and  ^|,  whofc  fum  r=  ^|  —  |,  being  the  work 
they  all  can  do  when  working  together  in  one  week  ;  then ; 


Work.    Days.     Work, 


If    4     •     -^ 


« • 


i 


8 
6 

.48* 

I 


9 
I 

9 
1 


Anf.  V=  T  =5i  J^ays 


4S  N.  9  D. 


XLIII.  THE  RULE  OF  THREE  INVERSE, 

IN  VULGAR  FRACTIONS. 

RULE.  I. 

P PREPARE  thcfradions  as  before  diredled,  and  then  proceed  as  in 
'  Seaion  XIII. 

RULE  2.  Multiply  the  denominator  of  the  third  number  into  the 
numerator  of  the  firft  and  fecond  for  a  new  numerator ;  then  multiply  the 
numerator  of  the  third  number  into  the  denominator  of  the  firft  and  fecond, 
for  a  denominator,  which  place  under  the  nunierator  for  the  anfwer,  and 
find  the  proper  quantity  as  before  direfted.  , 

Example 


DOUBLE  RULE  OF  TliREE* 


Example  u  What  quantity  of 
(haUoon^  that  is  |  yard  wide  will 
line  7 1-  yards'  of  cloth,  that  is  t^ 
yard  wide  ? 

Firft  by  reduction  i|=f>  and 
71=^5  J  then,  if  J  :  ^5    ;;  i 

15  2 

3  _^ 

45  N.  4  D. 

i)J5(||.o  -iS  ^  ,^  yards,  Anf. 

E.  3.  How  many  yards  of  cloth, 
at  8x.  6d,  per  yard,  muft  be  given 
for  26|  yards,  at  ^s.  7^.  per  yard  ? 

Firft  8/.  6J.  =  y,  and  26|.=: 

"|.5    yards;-   alfo  5^.    7^.  =4t5 

then.  As  -H- 

215 

67. 


213 

T 


17 
IT 


12 
8 


14^1 
1278 

1427 1  N. 

1  7\1427  1/28542 
7  /      ?T      V  TT52 


96  D. 


14*>  71 


17m  yards  Anf. 

E.  y.  Suppofe  12  men  mow 
down  a  field  of  grafs  in  5I  days, 
how  many  men  at.  the  fame  rate  of 
working,  wiU  mOw  down  the  fame 
in  ^  days  ? 

Firft  12=:  V*  and  5^  == 
alfo  5=:l. ;  then  as  %3 


12 

1 


23 


1 

T 


23 
12 


276 
I 


3 

12 
I 


276  N.  1 2  p. 

\^*  =  y  =23  men,  the  Anf, 


191 

E.  2;  If  8  men  can  do  a  piece 
of  work  in  idjdays,  in  how  many 
days  will  24  men  do  the  fame  ? 
As^.:  i6|=rV 

67  4 

8  I 


•  • 


¥ 


536  N.  4D. 

V)'r(W  =  5l4Days,  Anf. 

E.  4.  Suppofe  B  lends  C  100^/. 
for  6J.  months,  what  fum  muft  C 
lend  B,  for  3|-  years,  to  requite  him  ? 

Firft  ioo4  =  3°V.  and  61  =s' 


^•f  months 


or 


2*>  of 


1     -1^  2  o 

f  years  ;  alfo  3I  =  \?  years • 
Then  as  I-  !   ^f^   •• 


7  • 
302 

6 


•  • 


2_3 
6 

23 

3 


1812 
5 


69 

9 
621  D. 


9060  N. 

9060  3020  y^/    ,-,   ^I^ 

V2T  —  21^7  —  ^4'»  ii^«  94«* 
m  Anfwer 

E.  6.  Hownwiny  yards  of  mat- 
ing, of  I  yard  wide,  will  be  fuffi- 
cient  to  cover  a  floor  that  is  16 
feet  wide,  and  28  feet  long  ? 
Firft  I  yard  =  ^  feet,  and  16 
alfo  28  =z  \« ;  then 
As  9 


1  6 

—  T 


2S 


3. 


28 
16 


448 
2 


9 
I 

9 
I 


896  N. 


9D. 


Anfwer  ^^*  =:  994-  yards 


XUV.  The  DOUBLE  RULE  of  THREE, 

IN  VULGAR  FRACTIONS, 

RULE. 

PREPARE  the  fractions  by  reduction,  as  before  directed,  and  then 
proceed  a»  in  whole  numbers*    Se^  fectlon  XIV« 

ExAMPLfi 


19*  DOUBLE  RULE  OF  THREE. 

Example  t«    If  12  men  art  hired  to  do  a  piece  of  work  in  8  days^ 
at  2x,  2d^  per  day^  what  will  be  the  wages  of  9. men  for  2of  days? 

Firft  I*  men  -at  zx.  zd.  per  day,  =  i/.  6s.  :r:  l^^zz  itlf/*=^T§  » 
and  2oi  days  =  V  ;  then  V*  :  4J     I*.     ♦ 

f  :  o    ::   v 

Now  HX1*X?=*^*''  dividend.     And  '?X?=n  the  divifor. 
Then9|)*^'($^fJ=2/.  gs.  i lid.  ^  {bt  Afl£. 

Or  by  neglecting  the  denominators,  to  find  the  numeratorj  and  nmlti*. 
plying  them  into  ^e  other  numeraton,  thos : 


41 

z 

9 

16 

369 

20 

ij 

12 

4797  N. 

24.0 

8 

1920  D.  Anf.  414^=2/.  9/.  ity.  Jfy^as  before. 

E.  2.  What  principal,  put  to.intereft,  will  gain  40/.  in  8  nlonths^ 
at  5  per  cent,  per  annum  ?     Firft  8  months  =  -I  of  a  year. 

Then  as  f     :     »?«     11    f 

\   :     o     ::   $<> 

Now  'y  X  r  X 1=' t****  the  dividend.     And  \ X  f =^  the  divifor. 

t(i20oo('.a^ooo--,2oo/,  ^he  ArX 


Again  by  two  ttatings.  Again  as  f     •     *f  • 

Firft  as*     :     »?^     ::     |*>  tEen  «?*>  X  J  =  *J® 

Then  «f  <>  X  ^^  =  ^^^  And  |)«;®(»^^*^  =  1200/.  the  ^ 

^jl|.j4ooo|4^oo_.goo/^  ^  AnPw^er,  as  before. 

Nofe*.    This  laft  ftatin^  is  in  inverfe  proportion. 

£•  5.  Six  men  with  their  wives,  upon  calculation,  found  that  their 
€xpences  for  three  months  paft  amounted  to  26A  1 91.  4^.  I  demand 
what  time  14/.  ip,  may  be  fpent  by  36  men  in  the  like  propbrtion  i 

.  Firft  26/.  9;.  4^.=b26fJ=«5y.  and  14/.  ;5/.==  i4f -£-«-« /. 

12  •  3  ••"  8  o « 

I  •  ,  '  ..  -y^ 

X  •         «         ••  :r 

Now  *|J  X    ^;  ==  H^*  thedivHbr 
And     *|  X    '?    X    ?  ==  *?'  the  dividend 
Then  ^1-5 *)« 31  (2.6 55.  --  i6§-J-^  Days,  the  anfwer. 

Note,  The  numerator  is  multiplied  by  30,  the  days  in  a  month^ 
and  then  valued  as  taught  in  reduction  • 

^ESriONS 


^efilom  for  Exerci/e  !«  Fulmar  Fraaion,, 


Firft|— i^  then  §6 
•    Anfwer  "(5^ 


Ned  lights  on  Wm  afterward?  Z  lt&  "^f  s  if  £  **^,:  /^^S 
W»  5  unlnckly,  Pofitive  Jack  found  h^TSL^ufJ"r'T^'^l  ^T 
he  had  left.  SmUing  DoUy  was  bv  nmm^.  ^T  5'  f^^  °^  ^^* 
t.h.t  „«.  he  bro Je  ho  J;  hl'^^X'L'^ie  i?,:fr- "*  '^ 
Firft  his  whole  ftock  =  4000 
Then  I  of  f  of  4000  =     i666|  Mad  Tom  took 

2  «f  5    r  ,o<s«  *333i=  "V°»  left 

f  of  I  of '  V*  =       583!  Raving  Ned  t^k 

7  r,r  i4   c  ^7So  Left 

T*  Of  2^  of  1 750  =       lo^iij  Pofitive  Jack  toot 

*ofiof«y5-         7o8*=7o8||  Left 

Anfwer    .    575^1  Left,      . 
[        ^A'ii  }f  the  fcavehger's  rate  at  i|^.  in  the  pound,  comes  to  6. 
tax  for  that  hoafe  be,  at  4,.  in  the  pound,  rated  at  the  full  rent  ?       ^ 

Firft  ly.^rhi.  6s.  ^\d,  =  ||i  =  3^/.  ^^    ,.  ^  ^^       - 
Then  as -4w     «    i     ••     jj  ^         ** 

iTWie^l  jyiy  =53/.=  «  of  the  rent 
53-5-4=  i3i  =  iditto 

^      .'  i  ,  ^  ,         jf*  66|=z  the  whole  reht, 

1  Anfwet  «^  =  ,3/.  ^,.  -^jj.  zTri. 

'  Jr.  "S^d'  v'  -^^  ^^  ^*  '^?"'  working  together,  coinpiete  a  ftair-cafe 
m  12  days;  Z  is  man  enough  to  do  it  alone  in  24  days,  and  X  in  ?4.  - 
m  what  time  then  could  Y  get  it  done  himfelf  ?         ^  ^* '      . 

I 

[  * "*"  Tot ■rT5r  =  4tft>  the  work  performed  in  oni  day  by  X  and  Z  ; 


1^4 


DECIMAL  FRACTIONS. 


and  A=,\^  performed  in  one  day  by  all  three  working  tether; 
%J^oA^:^\-^r=^^  Perfonned  m  one  day  by  Y. 


Work.       Dcj>.^^  mrk.  .^8,^  ^  AnTwcf 

5«./?.  <.  Mif*  Kitty  told  het  brother  Georee,  that  though  her  for- 
k.?on  her  marr  age  tiok  i^iizL  out  of  the  f^nidy,  it  was  but  |  of  * 
vms^^.  1  heuren  be  praifed  for  this  yearly  income  1  pray  what  was  U  i 

•    As  •'■    *     "I-'*     V,    •i 

i)t<.3i  j(4«^.«o  _  32168/.  'i3».  4-/.  Two  years  rent,  whiph  -J-  « i=i 

,6093/7  6i.  id.  the  yearly  income  required. 

Queft.e.  A  politician  having  abbuthim  a  certain  number  f  cr«>^n/j 
fJ-ffi+Mof  what  he  W,  were  added  together,  they  would 
2e  iuft  Wliket's  number  {+j);  how  many  crowns  had  he  about  him? 
'     FirftJ+^+i=H+H+^  =  rT  =  -nr 


36 
4? 

180 
144 


then  as  4f     *.     V     1 1    It 

I 


36  a 


/1620N. 


2 7 w «2.o { 5^320 -3 J5.  =  60  Crowns,  the  aiifwer* 


Pra6tieal  Arithmetic. 


p^i^r  ///. 


XLV.    DEGIMAl.  FRACTIONS/ 

T\ECIMALS  are  diffcrent  from  whole  numbers ;  for  whole  Humbert 
xJ  increafe  from  the  right-hand  towards  the  left  in  a  ten-fold  propor- 
tion from  unity  or  one;  and  decimals  decreafe  from  tinity  in  the  fame 
proportion  from  the  left-hand  tow^ds  the  right;  the  following  table 
makes  this  evident. 


Units 
Primes 
Seconds 
..Thirds 
Fourths 
Fifths 
Sixths 
Sevenths 
Eighths 
Ninths 


^OOI 

,0001 
,0000 t  ^ 
,000001 
,0000001 

^QOOOOOOI 

^6000000(^1 


tfnit  or  integer 

One  tenth  part  of  the  integej? 

One  hundredth  part 

One  thoufandth  part 

One  ten  thoufandth  part 

One  hundred  thoufandth  part 

One  millionth  part 

One  ten  millionth  part 

One  hundred  millionth  part 

One  thoufand  millionth  part 


So 


ADDITION  OF  DECIMALS-  lOf 

So  that  decimal  fraAions  are  of  feveral  denominations  or  names,  as 
primes^  ieconds,  third^^  &c.  and  becaufe  the  denominator  is  always  i, 
^rith  as  man^  cyphers  annexed  as  there  are  dicimal  places ;  for  this  realbn 
tlie  numerator  or  decimal  is  always  wrote  alone,  without  the  denominator, 
lb  iJF  I  would  exprefs  the  twenty-five  hundredth  parts  of  any  thing,  which 
vulgariy  ftands  thus  -^^^  becaufe  the  denominator  is  i,  with  as  many 
£3rphers  prefixed  as  there  are  decimals  or  places  in  the  numerator,  it  is 
always  expreifed  thus  ^25 ;  and  -^^V  ^^^^  3  ^  23 1  and  ^Vol^  ^^^^  ,6848, 
&€•  And  hecaufe  vulgar  fradions  are  the  foundation  of  decimals,  I  ihall 
fhitw  (in  its  proper  place)  the  manner  of  reducing  them  to  decimSils,  by 
iT^hich  ^eans  all  thofe  computations  hitherto  deemed  fo  intricate,  may  be 
performed  with  the  utmoft  eafe  and  pleafure. 

A  finite  decimal  is  that  which  ends  at  a  certain  number  of  places ;  but 
an  infinite,  is  that  which  no  wher«  ends. 

A  circulating  or  recurring  decimal  is  that  wherein  one  or  more  figures 
are  continually  repeated. 

Thus  84,56666,  &c.  is  called  a  fingle  circulate  or  recurring  decimal. 

And  147,642642,  &c.  is  called  a  compound  recurring  decimal. 

In  all  operations,  if  the  refult  confifts  of  feveral  nines,  rejeft  them,  an^ 
make  the  next  fuperior  place  a  unit  more.  Thus  for  1 2, 2999  write  1 2, 3 ; 
and  for  32,99  write  33,  &Cr 


XLVI.  ADDITION  OF  DECIMALS. 

RULE. 

PLACE  primes  under  primes,  feconds  under  feconds,  &c.  whether  they 
|)e  cyphers  or  fignificant  figures ;  when  the  work  is  done,  make  a 
point  or  dot  with  your  pen  between  the  whole  numbers  (if  there  bctany) 
and  decimals  ;  'this  is  known  by  cutting  off  fo  many  places  to  the  right 
hand  as  your  greateft  decimal  fradion  contains. 


0 

EXAMPLES. 

» 

21,42 

3fi2i 

531214 

61,2182 

i>o 

2,14 

,Q2I4  ^ 

4,ro4i 

2334- 

34>i* 

,36212 

-     >34^ 

561,21 

410,2 

*5i4 

■    6,13 

3^424 

34>i3 

^231 

78,41     - 

1,212 

4,521 

,41642 
1,85708 

3>4265 

611,666 

488,222 

153,6308 

2  C  2  jC.  59  ' 


J^ 

SI 

1 

£.    f. 

4. 

59    7 

H- 

57  '7 

5    = 

57  '3 

4    = 

ij    6 

8    = 

45  13 

4    = 

SUBTRACTION.  OF  DECIMALS. 

£.  Note,    Wben  all  or  any  of  thes 

59^  3822916  decimals  rq)eat  a  fingle  digits  mako 

57,8708333  the  repetends  conterminous,  and  add 

^^^666666^  I  to  the  fum  of  the  firft,  or  right-* 

^S>3333S33  ^d  column,  for  every  nine  that  is 

^$^6666666  contained  in  it, 

HS  ^?    44  =^  «45>9i979i6 

20 

Shillings    18,3958320 

12  . 

Pence.        4^7499^49 

4 

Farthings    2,9999360       Agreeing  with  the  above  neariy* 

XLVII.  SUBTRACTION  OF  DECIMALS. 

RULEw 

pi ACE  the  greater  number  upermoft,  the  points  under  points,  tenths 
-^  under  tenths,  &c;  then  fubtraft  as  in  whole  numbers,  placing  the 
points  of  feparation  under  the  other  points.  ^ 

EXAMPLES; 
From         ,864213  •  36,1214 

Take  ,128191  ,81642 

Remains     ,736022  35,30498 

Proof         ,864213       *  36,1214 

Jn  fubtrading  integers  and  decimals,  obferve  the  following  order  t 

Y  £*  £'     ^'   ^'     f* 

Lent  1730,027     =     173a     o     6     1,92 

Received     1681,8352  =     1681    i6     8     1,792 

Remains  48,1918  1=        48     3   10     0,128 

aO  . : ^r '. 


Shillings      3,8369 

12 


Pence         10,0320 

"4 


Farthir^gS  u8  Agreeing  exaftly  with  that  on  tlie  right 

hand;  for  the  decimal  ,1918  ofa  pound  is  equal  to  3/.  lod.oq.  ^'izi. 

If  a  fmgle  di^it  is  repeated,  borrow  9  in  the  iirA  repeating  place  when 
neceffary.  * 

FfOiQ 


¥ 
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From        7849    6    %         =        7849,333 
Take        6979  iv3     4         =        6979,666 

Remains      869  ij     4         =  ^6^^666 


XLVm.  MULTIPLICATION  of  DECIMALS. 

RULE.. 


M 


"ULTltL Y  the  decimals,  as  if  they  wetc  whole  numbers,  and  front 
.   the  produdl  cut  off  as  many  decimal  places,  as  there  are  in  botl^ 

iiumbers.  If  there  be  not  fo  many  places,  make  them  out  with  cypheii 

<>n  the  left-hand  of  the  produ(a. 

EXAMPLBS. 

■•  ( 

,3042         73042         73P4* 
,2011^ .        20;y^5         2015, 


ijzro        15210         15210 
3042        3042  3042 

6084  i  16084  6084 


',06129630  6,129630  612,9630 

■  Wll         I     .  II  I  ■       ■  ■■■111  >         ■■  ■  III 

Note.  I  hare  made  ufe  of  the  famp  figures  throughout  each  of  thrfc 
jexamples ;  yet  the  reader  will  find  the  values  pf  the  produfts  are  verjr 
Uiflferent,    . 

I 

CONTRACTIONS. 

It  irequently  happens  in  bufinefs,  that  one  ot  both  the  fadlors  confift 
C)f  many  decimal  places  5  fo  that  to  work  them  all  would  be  very  trouble- 
ibme,  and  when  done,  but  little  to  the  purpofe,  becaufe  a  lefs  number  of 
places  may  do  the  bufinefs  as  well ;  therefore  ufe  the  following 

RULE.  i»  Tranfpofe  all  the  figures  of  the  multiplier  in  a  contrary 
order  to  the  common  way,  viz.  let  the  units  place  (land  to  the  left-hand- 

2.  The  units  place  of  the  multiplier  muft  ftand  under  that  place  of 
the  multiplicand  whofe  decimal  place  you  intend  to  retain  the  produft; 

3.  Begin  as  in  common  multiplication,  always  having  regar'd  to  the 
increafc  of  that  figure  on  the  right-hand,  the  figure  that  (lands  over  your 
Biultiplier;  making  ufe  of  no  more  places  pf  your  rnultiplier  than  thofe 
-which  ftand  even  with  your  multiplicand  to  the  left. hand. 

E.  I.  Let  it  be  required  to  multiply  iy}^}S%  ^Y  Mi^'^S3y  ^^^  to 
Retain  4  decimal  places  in  the  produd. 

3>Hi59 


tg$ 


DIVISION  OF  DECIMALS, 


5,14.159  Multiplicand 
352 8,4*  Multiplier  inverted 


The  ^peratipn  at  length :   5, 141 59 

24,8255 


•!*-• 


628318 

628 
9 


9 

■157 
628 

125663 
628318 


42477 
0795 

368 

7* 
6 


1Tf99^7  Pfocluft  77*9909  19227 

J\rd?^^.  As  the  allowance  for  what  may  be  carried  from  the  columns  ncg. 
Jefled  is  altogether  a  guefs,  we  may  very  often  make  the  product  Icfs 
than  it  ought  to  be  by  i  or  2,  as  appears  by  the  above  example ;  to  avoid 
which,  make  one  or  two  columns  more  than  the  number  of  decimal  pla. 
(res  you  would  have  in  the  produdl,  and  cut  them  off  at  pleafure 

E.  2.  Multiply  75,4678  by  6,05408,  fo  as  to  retain  only  three  places 
of  decimals  in  the  produdl? 


75,4678 
80450,6 

452806 

3773 
301 


E.  3.  Multiply  ,68479  by 
,0785  to  have  5  decimal  places  in 
theprodu^,  / 

,68+79 

5870,0 

4793 

547 
34 


>«>5374 


456,880 
If  the  multiplier  is  a  decimal 
fradlion,  put  a  cypher  in  the  units 
place,  and  fet  the  other  figures,  in 
order  from  that  on  the  left^-hand. 

From  thefe  examples  it  is  manifejl  how  advantageous  thefe  contrac- 
tions are  to  Ihorten  the  work  of  long  calculations  and  computations, 
which  the  experienced  practitioner  finds  too  often  occur,  in  arithmetic, 
algebra,  and  geometey* 

To  multiply  by  10,  100,  1000,  &c.  remove  the  decimal  point  fo 
many  fteps  further  to  the  right-hand,  as.  there  arc  cyphers  in  the  multi- 
plier. As  86,564X  ioo=:8656,4;  and  45X  ^ooorr45o,  &c, 

XUX.  DIVISION  of  DECIMAi^. 

RULE. 

DIVIDE  as  if  they  were  whole  numbers;  then  cut  off  as  many 
decimal  places  in  the  quotient,  as  the  number  of  decimal  plac^ 
in  the  dividend  exceeds  the  number  in  the  divifor ;  if  there  are  not  fo 
many  in  the  divifor,  prefix  fo  many  cyphers. 

In  dividing  a  whole  number  by  a  whole  number,  if  any  thing  re- 
ittair\s,  annex  cyphers  to  the  remainder,  and  continue  the  divifion  as  fer 


DIVISION  OF  DECIMALS, 
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bi  aa  yon  pleafe ;  fo  you  will  have  a  decimal  in  the  quotient  of  as  many- 
places  as  you  annexed  cyphers^  and  the  whok  quotient  thus  found  will 
be  a  naixed  numben 

There  are  nine  cafes>  which  take  in  the  following  order,  by  which 
the  learner  will  ealily  sicquire  a  true  notion  of  the  ground  and  nature 
of  decimals. 

Case  i.  A  whole  ftuttaber  given  to  be  divided  by  a  Whole  number. 
579268,)3 14159265,00000(5:42,33837, 
2896340 


2452526 
2317072 

'354545 

iiiiill- 
1960096 
1737804^ 

2222860 
1737804 


4850560 

4634H4 

- 

2164160 
1737804 


Case  2.  A  whole  number  given 
to  be  divided' by  a  mixed  number* 

5791^^8)3141 592)65,0000(542338,  J 
2896340 

"2452526. 
'23^7072 

'354545 
1 1 58536 

1960090 
^737804 

2222860 

1737804    ' 

4850560 
4634144 

2164160 

1737804 

Remains      426356 


4263560 
4054876 

Remains       208684 

In  this  example  here  are  five 
cyphers  added  to  the^  dividend, 
which  produce  five  decimal  places 
ia  the  quotient* 

In  the  laft  example  three  cyphers  are  added  to  the  right-hand  of  the 
whole  number  in  the  dividend,  which  makes  the  quotient  a  whole  num- 
ber; and  becaufe  there  is  a  remainder,  you  may  go  on  again,  by  adding 
cyphers  at  pleafure ;  fo  the  quotient  will  be  a  mixed  number^ 

Case  3.  A  mixed  number  given.  Case  4.  A  mixed  number  given 
to  be  divided  by  a  whole  number*     to  be  divided  by  a  mixed  number. 


579268,)  3^14159265  (,0000054a 
2896340 

2452526 

2317072 


57>9268)3i,4i59^265(,542 
2896340 

2452526 
2317072 


1354545 
"58536 


U54545 
1158536 


Remains      196009 

In  this  example  here  are  five 
cyphers  prefixed  to  the  quotient, 
tfut  they  might  be  equal  to  the 
decimal  pteces  of  the  dividend. 


Remains     196009 
In  this  example  the  decimal  places 
in  the  dividend  exceed  thofe  in  the 
divifor  by  three,  therefore  the  quo- 
tient is  a  decinifil* 

Case 
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Casb  j,  a  whole  number  given  to  be  divided  by  a  decimal  {rafficm; 

,579a68j3 14159265,006000(542338373 


2896346 
2452526 

1354545 

I 960096 
n37^o4 
2222866 

1737804 

■  ■  ■■ 

4850560 
463414I 
216416a 
1737804 


4263560 
405487^^ 
2086840 
1737804 
Remains        .349036 
In   this  example   here  are   fix 
.typhcrs  annexed  to  the  dividend  to 
anlwer  the  decimal  places  q£  the 
divifor>  that  the  quotient  might  be 
a  whole  number.    ' 

Case  8.  A  decimal  fraAion  given, 
to  be  divided  by  a  mixed  number; 
5,79268),3 141 59265(,o542 
2896340 

2452526 
23^7072 

J  354545 
Remainder       196009 


C  A  s  E  6.  A  mixed  number  gi  ven^ 
to  be  divided  by  a  decimal  fradlioiw 

,579268)3,141592(55(5,42 
2896340 

2452526 
23^707^ 

J^354545 
Remainder       196009 

Case  7.  A  decimal  fraftiongiven^ 
to  be  divided  by  a  whole  number; 

579268),  3,141 59265  (,000000542 
2896340 


2452526 
2317072! 

1354545 
1158536 


Remainder      196009 

Case  9.  A  decimal  fra^lion  giveny 
to  be  divided  by  a  decimal  fraction. 
,579268),3i4i59265(,542 
3896340 

2452526 
2317072 

1354545 
I  158536 


Remainder      196009 


k  • 


If  any  wh6le,  mixed,  or  decimal  number,  is  given  to  be  divided  by  ' 
10,   100,    1600,  &c.  you  only  remove  the  feparating  ppint  towards  the 
left-hand  fo  many  places  as  there  are  cyphers  in  the  divifpr,  contrary  to' 
what  was  taught  in  multiplication. 

Thus,  1523  -f-  ior=  152,3;  and  1523  -^  1000=  1,523,  &c. 

To  work  any  cafe  of  divifion  by  multiplication,  and  oa  the  contrary','^ 
iny  cafe  of  multiplication  by  divifion;  and.  this  in  many  inftances  will 
be  found  ytry  ufeful;  ,    .      ^ 

RULE 


DIVISION  OF  IffiClMALS.  Jot 

RULE.  Diridfe  a  unit  with  djpfaers  annexed  by  the  {^ven  tnnltii. 
{>lier^  and  the  quotient  is  the  diviior  foiight. 

Example.  Siippofe  1  hate  731 J  to  multiply  by  aiiy  other  number, 
as  125;  but  hlye  a  defire  to  divjide  the  faid  number^  and  to  have  a  quo- 
tient equal  to  the  product  of  tkdTe  two  numbers  *  query^  the  divifor. 

Given  I25)i>doo(i6o8  the  divifor  fought. 


Then        7315       And  1008)73 1  ^1000(91437 J  QuotientJ  eijuial  to  thfe 
X   125;  72 


II 


U630 

7315  II 

Product  914375:  3^ 

60 
S6 


40 
40 


,  Sttppofe  I  have  73 1 5  given^  to  be  divided  by  any  other  niifi^ber  3008 ; 
but  would  multiply  the  faid  number^  and  have  a  product  equal  to  the 
quotient  of  the  lame  number  divided  by  9O08  ;  query  the  multiplier! 

RULiE.  Civide  ah  nhit  with  cyphers  annexed  by  the  given  divifor, 
and  the  quotieht  will  be  the  multiplier  fought, 

Thiis  ;oo8)iiooo(i2j: 

The  remainder  of  the  work  is  only  ttie  j^fcverfe  of  the  former]  and 
therefore  need  not  be  repeated. 

Prom  the  foregoing  examples  relating  to  divifion  it  msiy  be  obferved; 
that  the  firft  figure  of  every  quotient  muftpoffefa  thp  fame  place  (with 
icfpeft  to  its  value)  as  that  figure  of  the  dividend  doth,  which  ftands 
over  the  umts  place  of  the  firft  figure's  prpduft,  which  is  an  excelleiil: 
rule  to  value  quotients]  obtained  by  the  following, 

,  ContrA€:tion1  When  the  divifdr  confifts  of  many  pLicies  of  decimal 
J>arts,  the  work  niay  be  much  abbreviated  by  the  ,f6llbwingi 

RULE.  :  Confider  in  what  place  the  firft  figure  of  the  quotient  oiight 
to  ftandj  and  find  its  value  6i  denoniination  •  taking  as  many  of  the  left^ 
liand  figures  as  you  intend  to  have  figures  in  the  quotient  for  the  firft 
flivifor ;  then  take  an  many  figures  of  the  dividend  as  will  anfwer  them. 
Individirig;  omiti  or  point  off  one  figure  at  each  operation ;  at  the  fame 
time,  have  a  due  regard  to  the  increafcji  which  would  arife  frorti  the 
figure  or  figures  fo  onimited.  ... 

4D  ExA\fPtE 
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REDUCTION  OF  DECIMALS. 


EXAMPLE   I 

7^>H375)63o>92878(8,2io54i 

^  61475000 

.1.1        ■■  I  ■ 

1617878 

81003 

7<^843 

4160 

384^ 

318 

307 


If '  the  dividend  contains  many 
places  of  decimals^  there  is  no  occa- 
lion  for  ufing  but  a  few  of  the  firft. 

E.  2.  57>9^168)3>Hi5l9265(>o542 

28963 


57,9268)3,1415 
2896,3 


9265(,o54^ 

40 


II 

_7_ 

4  .    . 

In  this  example,  8  is  multiplied 
into76,84375;  then  2  is  multi- 
plied into  76,8437,  carrying  i 
from  the  laft  figure  pointed  off,  and 
foyou  muft  proceed  with  the  re- 
mainder of  the  figures  in  the  divi- 
for  until  they  are  all  pointed  off. 

Not^.  Though  much  labodr  may  be  faved  by  this  mothod  yet  it  is 
only  ufcful  when  the  decimals  in  the  dividend  contain  many  places,  and 
then  take  all  the  divifor. 

E- 3-     ?4>324)842>3i4i5^^^342Gooo34629 

Noff.  As  thefe  contradlions,  and  thofe  taught  in  multiplication,anfwer 
the  fame  end  in  almofl  all  operations  as  the  method  of  circulating  or 
recurring  decimals ;  therefore,  to  have  treated  on  them,  would  be  fwell- 
ing  this  treatife  for  no  purpofe  but  curiofity  only. 


2452 
2317 

1^5 
19 

526 
072 

4545 
8536^ 

6009 

L,  REDUCTION  of  DECIMALS. 

f 

CASE  I. 

TO  reduce  a  vulgar  fraAion  to  a  decimal, 
RULE.  Add  cyphers  to  the  numerator,  reprefen ting  fo  many  places 
of  decimals,  and  divide  by  the  denominator  ;   the  quotient  will  be   the 
decimal  fraftion  required. 

Ex  AM?  L  E  I .     Reduce  i,  i,  and-  h  to  decimals . 

4)1,00  -    2)^>o  4)3>oo 


,25  >5  >75 

Arfwer  ^25=1 ;  ,5=^h  arid  ,75=| 


E.  2. 
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£»  2.  Reduce  ^  to  a  decimal.  3)iiOooo 

93333  ^-  ad  infinitum 

E.  3.  Reduce  T?r  to  a  decimal,  r\^  ^u         c\  t 

^  ^^  Orthus;  i6}5,oooo(,3i25 


16  4   - 

[8)2, 


o 
5 


48 


20 
16 


Anfwer    ,3125  1  4® 

32^ 

80 
80 

o 

£,  4.  Reduce  1 3^  to  a  decimal^  or  mixed  number, 

Firft,  i3f=Vj  *hen  7)9^ 

13,571428 
Anfwer         i3y=   13,571428 

*  > 

E.  5.     Reduce  ^  of  |  of  |.  to  a  E.  6.  Reduce  m  to  a  decimal, 

decimal.  Firft,  \  of|  off  =  /^  395)j64>ooo(>4-i5  Anf. 

tkcn  4o)6,oo(,i5  Anfwer  1580 

40  600 

'  395 

200  

200  •  *^5o 
J975 


o  75 

AV^f.  If  the  decimals  will  not  terminate,  but  there  will  ftill  be  a 
remainder,  it  will  be  cxaft  enough  in  moft  cafes,  and  the  remainder  may 
be  rejeded  after  the  decimal  has  been  carried  on  to  4  or  5  places. 

Case  2.    To  reduce  coins,  weights,  meafures,  &c.  into  decimals, 

RULE  I.  Reduce  the  given  money^,  weights,  &c.  into  the  loweft 
denomination  or  name  mentioned,  for  a  dividend  ;  then  reduce  the  inte- 
ger into  the  fame  denomination  for  a  divifor,  the  quotient  will  be  the 
decimal  required.  • 

RULE  2.  Place  the  numbers  of  the  feveral  denominations  under 
each  other,  begining  with  the  leaft,  and  divide  each  by  fuch  a  number 
that  will  raife  it  to  the  next  fupenor  name,  placing  each  quotient  as  a 
decimal  part  of  the  next  dividend  before  it  be  divided,  and  the  final 
quotient  will  be  the  anfwer. 

Example 

2D2 
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ExilhMP^B  I.  Reduce  iSs»  6\d.  to  thedecunalqfa-pottilftecling* 
By  fule  ij|  thus  i8    d| 


-  # 


/• 


aaz 

4 
yr/, 1- 


1  rr  960)8914000000(^92812;  Tbe  decimal  required* 


270 
192 

"78Q 
768 


120 
96 


240 

480 
480 


4 


By  rule  2  thus: 


3iOo 
189562; 


1928125  Decio^alj^  above 


Ncie^  Ely  ri^e  2>  the  three  farthings  are  reduced  to  the  decimal  of  a 
penny  fwhich  =  f75)  and  fet  on  the  right  of  6^.  then  6,75  pence  to 
^he  decimal  of  a  fhilling  (=9 5625)  then  18^5625  (hillings  to  the  decimal 
of  a  pounds 


E.  2.     Reduce  151.  gd,  to  the 
decimal  of  a  pound. 

s»     d» 

15    9 

12 
jf.  1/.       -* ^ 

I  =  24|o)i89,oQoo(,7875  the 
(decimal  required 
By  rule  2,  thus : 


12 

2|o 


9>OQ 

i5>75 


Anfwer       j  7  8  7  5  fame  as  before 

*  *  • 

£.  4.     Reduce  i  idtvts,  to  the 
decimal  of  a  pound  troy, 

Firft  ilh*  ==  240^'u;/j.  then, 
dwts* 
24Jo)i  ijQOoo(,4583  the  decimal 

(required 


E.  3.    Reduce  |  of  a  penny  tp 
the  decimal  of  a  pound. 

Firft  iof^Vof^  =  7lr  = 

-y^L  then, 

32b)  i,Qooooo(,oo3i25  thedeci- 

(mal  required 
By  rule  2  thus  : 


4 
12 

2[o 


33OO 


,0625 


Anfwer    ,003 1 2  j  as  before 


E,  5.     Reduce  10  drams  to  the 
decimal  of  a  pound  avoirdupoife.   ' 

Firft  lib*  =  2^6drs.  then, 

*5^)  i030oooo(,o39o6  the  decimal 

(required 

E.  6» 
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E,  6.  fteduise  9  inches  to  the  decimal  of  a  yard. 
ITirft  I  yard  =:  36  inches ;  theoj  56)9^0009$  the  decimal  required^ 

£^  7«  Reduce  3^  inches  to  the  decimal  of^  fpot^ 

ai 

4 
Foot,    firs      "    ■■■ 

I  3=  48)  1310000(1,2708^1  the  decimal  required* 

E*  S*  Reduce  6  furlongs  to  the  decimal  of  a  league. 
Firft  I  ie^^e  is  5  miles=  24  furl^  then  24)6500(>25  the  decimal  req«~ 

E.  9.  Re^Hce  12  gaUcns  z  ^|aart«  of  winej^  to.  the  decimal  of  a  hog^. 
pie^^  12     2 

4 

I   z=i  252}j;oiOoooo(j^1984  the  decimal  required^ 
£•  10.  Reduce  3  quarts  i  pint  of  alcj  to  the  decin\al  of  a  burreL 

2 

ftSn 


I  Barrel  =  256)7^00000(102734^  Anfwer. 

£•  1 1«  Reduce  4  inches  to  the  decimal  of  a  foot. 

12)49000 

,333  &c. 

E.  12.  Reduce  36  pole»  to  the  decimal  of  an  acre. 
Firft  I  acre  =  1 60  poles ;  then,      i6|o).36,ooo(,225  the  anfwer* 

E.  13.     Reduce  4  bufhels  2  pecks  to.  the  decimal  of  a  chaldron^ 
Firft  4  bufliels  2  pecks  =  18  pecks,  and  a  chalSron.  ==  144  pecks  ^ 
"Then  144)  18,0.00(^1 25  the  decimal,  required, 

E.  14.     Reduce  1 2  minutes  to.  tl\e  decimal  of  a^  hour* 

I  Hour  =  60)  1 2,o(,2  the  decimal  required, 

£•  15.     Reduce  2  qrs.  25  pounds,  to  the  decimal  of  a  hundred, 

2     25 
'    28 

I  =  ii2)8i,^oooa(,7232YV^  Anfwer, 

E.  16.  ,  Reduce  12  days  to  the  decimal  of  a  Julian  year. 
Firft  12  days  =  288  hours,  and  z^^  days  6  hours  =  8766  houifs ; 
Then  8766)288,oo(,p328-{^|  the  decimal  required. 

E-  1 7.     Reduce  440  yards  to  the  decimal  of  a  mile. 
Firft  1  mile  =:  1760  yards ;  then  1 760)440,00(1 25  Anfwer 


In 


2o6  DECIMAL  TABLES,  &c. 

In' order  to  the  application  of  decimals,  we  ought  to  have  ready  calcu- 
lated the  decimal  of  any  integer  of  money,  weight,  meafure,  &c.  anfwer. 
ing  to  every  number,  fimple  or  mixed,  of  inferior  denomination,  and  of 
leU  value  than  that  integer ;  which  decimals  being  orderly  coUedlcd  and 
difpofed,  make  what  we  call  decimal  tables,  by  which  any  decimal  re. 
quired  may  be  readily  found,  or  alfo  the  value  of  any  given  decimal  in 
known  inferior  fpecies. 

To  find  every  decimal  by  a  fcparatc  application  of  the  foregoing  rule, 
would  be  a  very  tedious  work  (though  it  is  a  general  and  complete,  one) 


DECIMAL  TABLES  or'COIN,  WEIGHT,  and  MEASURE 


TABLE  1. 

COIN. 
I  £.  Stcr.  the  Integer. 

*4 
j3 

2 

05 


Sh. 

De. 

Sh. 

19 

17 
16 

*95 

>9 

9 

8 

■I 

15 

H 

13 
12 

♦75 
.7 

S 

4 

3 

2 

1 1 
10 

>5S 
.5 

I 

Pence 
II 
10 

9 
8 

7 
6 

5 

4 

3 
2 

I 


Decimals 

,045833 
,041666 

^0375' 
,029166 

>025 

,020833 

,01,6666 

,0125 
,008333 

,004166 


Forth. 

Decimals 

3 

,003125 

2 

,002083 

»— 

,001042 

TABLE  IL 

Troy  IVeigkt. 

lib.  the  Integer. 

This  Table  will  fervc 
for  Inches,  Months, 
or  Dozens. 


-I 


Ounces 
II 


10 

9 

8 

7 
6 

5 

4 

3 
2 

I 


Pen.ivt. 
10 

9 
8 

7 
6 

5 

4 

3 
z 

I 


Grains 
20 
10 

9 

8 

7 
6 

5 

4 

3 
2 

I 

I 
2  - 


,833333 

>75 
,666666 

>S^3333 

,416666 
,333333 

,166666 
,083333 


Decimals 
,041666 

>0375 

,033333 

,029166 

,025 

,020833 

,016666 

,0125 
,008333 

,004166 


I 

2 

3 


Decimals 
,003472 
,001736 
,001562 
,001389 
,001215 
,001042 
,000868 
,000694 
,000521 
,000347  j,^, 
10 


Fds. 
20 

14 

13 
12 

II 

10 

9 
8 

7 
6 

5 
4 

3 

2 

•  I 

10 

9 

8 

•  7 
6 

5 

4 

3 
2 

I 


,000173 
,000086 


TABLE  III. 

Decimals       ji'uolrdupo  ife- 
,9166661 1 12/^.    the   Intecci. 


9 

8 

7 
6 


Decimals 

7? 


Decimals 
178571 
125 
1 1607 1 

IO7143 
098214 

089286 

080357 

071428 

0625  . 

053^1 
044643 

035714 
026786 

017857 

008928 


Decimals 
00558 

005022 

004464 

003906 

003348 

00279 

002232 

001674 

ooi  u6 
000558 


Decimals 

000348 

000313 

000279 

000244 

000209 


5 
4 

3 

2 

I 

I 
7 


,000174 
,00013c 

,000104 
,000069 
,000034 
,000027 


TABLE  IV 

Avoirdufioije  IVeighi 
lib.  the  Integer 

Ounces 

8 


7 
6 

5 

4 

3 

2 

I 


Drams 

8 

7 
6 

4 

3 
2 

1 


jD^  cimah 

>5 

*437i? 

*375 

^3125 

>25 

>i«7J 
,125 

,0625 


Decimals 

,03125 
,027343 

,023437 

i<5>i953i 
,015625 

,011718 

,007812 

,003906 


TABLE  V. 

Liquid  Miajure. 
I  Tun  the   Integer 


Gallons 
10 

.  5 

4 

3 
2 

I 


Decimals 

,039682 

,019841 

^015873 

,011904 

,007936 
,003968 

DECIMAL 


C    "7    ]  , 

DECIMAL  TABLES  of  COIN,  WEIGHT,  and  MEASURE. 


Pints 

4 
3 

2 
I 


Dtcimals 
,001984 
,001488 
,000992 
,000496 


A  Hogihead  the  Int. 


30 
20 
10 

9 
8 

7 
6 

5 

4 

3 

2 


Decimais 

,47619 
151746 

^15873 

JI42857 

,126984 

,111111 

,095238 

^079365 
,063492 

,047619 

,031746 

1OI5873 


3 

2 
I 


Decimals 
,005952 
,003968 
,001984 


TABLE  VI. 

Meafuie 

LIQUID.  DRY, 

I  Gal.  I  Quar.  Int 


Pints 

4 

•  3 
2 


Decimals 

i5 

>375' 
>25 

>I25 


4 

3 

2 

I 


Q.P/. 

3 

2 

I 


Decimal 

><^375 
>o625 

>o3i25 


Pec. 

3 

2 

I 


Decimals 

>023437 
5015615 

,007812 


Qr.  P/i. 

3 

2 

I 


Decimals 
,005859 
,003906 
,001953 


P/Vz/i 

> 

3 

2 

I 


TABLE  VII. 

Lo«g  Meafwe. 

I  Mile  the  Integer, 


Yurds 
1000 
900 
800 


Decimais 
,568182 

^5^1364 

>45:4545 


700 

600 

500 

400 

300 

200 

160 

90 

80 

70 

60 

50 
40 

30 
20 
10 

'9 
8 

7 
6 

5 

4 

3 

2 

I 


397727 
340909 

284091 

227272 

170545 
1 1 3636 
056818 
05 1 1 36 
045454 

039773 
054091 

028409 

022727 

017045 

011364 

005682 

0051 14 

004545 

0G3977 

003409 

002841 

002273 

001704 

001 1 39 

0005^8 


Feet 

-2 

I 


Decimals 

,0003787 
,0001894 


Inches 

6 

3 
2 

I 


Decimals 
,0000947 
,0000474 
,0000315 
,00001^8 


TABLE  VIII. 

TIME. 
1  Year  the  Integer. 


Days 
80 
70 
60 

40 

30 
20 

10 

9 
8 

7 
6 

5 

4 


Decimals 
219178 
I91781 

164383 
136986 

109589 
0S2192 
054794 

027397 
024657 

O21918 

OI9178 

016438 

013699 

010959 


3 

2 

I 


,008219 
,005479 
,002739 


X  Day  the  Integer 


Hours 
20 
10 

9 

8 

7 
6 

5 

4 

3 

2 

I 


Decimals 

^^33333 
,416666 

>375 

^333333 
,291666 

^25 
^208333 

,166666 

,125 

1083333 

,041660 


Min. 

50 
40 

30 
20 
10 

9 

8 

7 
6 

5 
4 

3 

2 

I 


Decimals 

,034722 

,027777 

^020833 

,013888 

,006944 

,00625 

1OO5555 

,004861 

,004166 

,003472 

,002777 

,002083 

,001388 

,000694 


TABLE  IX 

C/o/A  Meofure. 

I  ifard  the  Integer. 

Decimals 

>5 

^25: 


Qri. 

3 
2 

I 


iVd/A 

Decimals 

3 

>^875 

2 

,125 

I 

,062  r 

TABLE  X. 

Lead  might. 
T  l^onher  the  Integer 


5 

4 

3 
2 

I 


Qri. 
2 
I 


>2504» 

,205128 

>i53846 
,102564 
,051282 

Decimals 

,025641 

,01282 


Pounds 

14 

13 
12 

II 

10 

9 

8 

7 
6 

5 

4  • 

3 

2 

I 


Decimals 
,0064102 
,0059523 
,0054945 
,0050366 
,0045789 
,0041208 
,003663 
,0032051 
,0027472 
,0022893 
,0018315 
,0013736 
,0009157 
,0004^78 


TABLli  XI. 

Of  Motion. 

A  Sign  of  the  Zodiac 

the  Integer. 


^und. 
10 

9 
8 

7 
6 


idMlWk. 


Decimals 
,51282 
,461538 
,410256 

>358974 
,307692 


Do 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 
12 

13 

H 

15 
16 

n 
18 

19 

20 

21 

22 

23 


Decimals 

>o33333 
,066666 

y^33333 
,166666 

>233333 
,266666 

>3 

y333333 
yS66G66 

54 

^433333 
,466666 

>5 

yS33333 
,566666 

,6 

,633333 
,666666 

>7 

yl33333 
,766666 


vrf* 


i68'  REDUCTION  OF  DECiMALSi 

Note-.  The  nfe  of  the  t)recediilg  table$  is  fo  obTibus  dnd  natutaU  cveit 
by  a  bare  inrpedion>  that  I  j^i^ame  it  is  niebdlefs  to  fay  ahy  thing  abou^ 
that ;  the  following  examples  being  fufficient  t6  tieftify  thie  grtat  ^e  atid 
excellency  of  fuch  tables^  and  will  at  the  fanic  time  give  the  learner  a 
tlear  knowledge  of  the  ufc  of  them; 

Example  i.     Wha^  is  the  debimal  pairt  of  a  pound  for  15/;  ^i 
In  table  I.  you  find  againft  I  '5  1^^^^^^     "     -     |7|^^ 

Theanfweris     •       yl^lS  ^ 

E.  2.     What  decimal  part  of  a  pound  is  i8x.  6^1 

r  18  Shillings       .       ,9 
In  table  I  you  find  againft    A    6  Pence  -     -     ;     ,025 

[    3  Farthings       -     ,00512^ 

TI\f  anfwer  is      -    -     -     ^928 125 

E.  5.     What  decimal  part  of  a  pound  troy  ii  7  ounces  ? 

In  table  11.  you  find  againft  7  ounces      -       * 583335  Arifwfcf 

« 

E«  4*     What  decimal  part  of  an  hundred  weight  is  i  i  pounds  4  6z  ? 

In  table  III;  vou  find  agaittft  l"^'*"'**     '     "     '     ''*'7H3 

*  \    4  Ounces     -•    -     •     ,002232 

•  ■ 

Anfwet      ...      » 1 09  3^7  J 
£.  if.     What  decimal  part  of  a  mile  is  300  yards  i  feet  ? 
In  tabic  VII.  you  fi«dag«nft    {  30°  Y«ds     .     .     ,^4K 

«  m.  ■  ■«■■  ■        ■■ 

Theanfwcr-    -    ,1708327 
By  the  precetting  tables  ali  the  Ifjecies  of  money,  wei^t>  meafure, 
&c*  contained  therein,  by  the  above  niethod  are  immediately  turned  intd 
decimals^  and  are  then  wdrked  with  the  fame  pleafuie  and  facility  a^ 
whole  numbers. 

Case  3;     To  firii  the  value  of  atiy  decimal  fradion^  in  money,  weighty 
meafure,  &c;  .  ♦ 

RULE;  Multiply  the  given  decimal  by  the  parts  cf  the  next  infe- 
irior  denomination^  and  cut  off  towards  the  right-hand  of  the  produ^  (6 
riSany  figures  as  there  are  places  in  the  giveh  decimal,'  and  thofe  on  the 
left  will  be  integers  ;  then  multiply  the  remaining  decimals  by  the  next 
inferior.dendmihationj  and  cut  off  for  decimals  as  before  5  thus  proccea 
till  you  havt  brbught  it  into  the  loweft  parts  of  the  integer^  A  few  ex- 
amples will  make  this  plain  .to  the  young  pradlitioner. 

Example  k     What  is  the  value  of  ,725  of  a  pound  ftcfling  } 

^725 


20 


Shillings   14,500 
12 


Pence     •       6,0  Anfwer  14^*  6Ji  Notei 


REDtJCTlON  OF  I?1CIMALS. 


2*09 


Nati*     As  ofittii  as  qrphet$  &11  on  the  f ight^hand  of  yoor  workj  al* 
ways  drop  them>  ior  dbey  are,  of  no  vuliie. 

E|  2;    What  ii  the  value  of  ,72083  of  a  crown  ? 

••  '         5 


Shillings     3^60416 

12 


<»       !■ 


Pcrlce    *    7>24999 


Anfwer  3*  7^^^ 


-Farthings      7  99999 

N9ie»  If  the  multiplicand  be  a  compound  repetend>  and  the  multiplier 
only  a  fingle  digit,  to  the  produ^  of  the  firft  figure  oh  tMt  right-hand; 
add  as  maiiy  units  as  there  are  tens  in  the  produd  of  the  left.hand  place 
of  the  repetend. 

Thus  in  the  above  example,  ,72083  being  a  repetend  as  above  defcrib- 
cd,  I  multiply  by  5,  the  ihillings  in  a  crowni  faying  5  times  3  is  15, 
there  being  only  one  ten  in  that  produft,  I  fet  down  6;  which  is  One 
more,  and  then  proceed  as  in  common  multiplication  with  the  remainder 
of  the  multiplicand.  Again  i 6041 6  I  multiply  by  12,  the  pence  in  a 
(hillings  faying  12  times  6  is  72;  there  being  fevcn  tens  in  that  produ^^ 
t  add  7  to  the  2  remaining,  which  makes  9,  which  I  fet  down,  and  pro. 
ceed  as  before  with  the  remainder  of  the  multiplicand,  continuing  thus 
till  the  work  is  finifhed. 


E.  3.   What  is  the  take  of  j  36 
ofafliiUing?      ^ 

iz 

4^      ' 

_    4- 

1,28         Anfwer  j^\d. 

'  £.  5,     What  is  the  value  of 
>775  of  an  ounce  troy  ? 

i77S 
20 


^^ts,  15,5 
J»4 


^n.  12^0  Anf,  i^d*ufts  1  z^s. 

E.  7.     What  is  the  value  dt 
J 175  of  a  hundred  weight  ? 

>'75 

4 

i7oo 

28 


th,  19,6  Anfwer  19/55.  (^oz, 
i  E 


E.  4:     What  is  the  value  of  ,9 
of  a  guinea? 

>9 


21 


18,9 
12 

10,8 
4 


Anfwer- 1 8/i  to^J, 
What  is  the  valufc  bf 


3i* 
E-   6. 

,3375  of  a  ton? 

i3375 
26 

C*wf.  6,7506 

4 

yri.  3,00  Anf.  6  Coy^^  3f^^-    : 
E.   8.      What,  is  the  vidue  of 
,8375  of  an  acre? 

.8375 
4 

Roods  3*3500 

40 

Perches  14,0  Anif.  $r,  14/fr^ 


E.  9; 


f 


trc 


EXTRACTION  OF 


E.  9*  What  is  the  value  of 
f  953  595  of  a  barrel  of  ale  London 
aeafure  f 

'  m3S93 

^ 3^ 

I 867 f 86 
2800779 

Gall.  29,874976 

4 

Quarts  3,499904 

2 


£•  II*    What  IS  the  value  of 
^241  of  a  chaldron  df  €oalt  i 
,241 
.      36 

1446 


Bufhels  8,676 
4 


■■■■■ » 


Pints    ,999808 

Anf.  iggallsn  3^//.  iff.  nearly 

E.  10.     Wiiat  is  the  value  of 
,342  of  a  day  ? 

>342 
_J4 
1368. 
684 

Hottts     8j2o8 
60 

Minutes  12,48 
60 

Seconds    28,8 
60 


Pecks    2,704 
Anfwer  8  hufieU^  2  peeh^ 

E.  12;     What  is  the  value  of 
>53373  0^ayear? 

*5337J 


Months 

Weeks 

Days 


Thirds       48,0 

If  ours,  m'tn,  fee,  thirttu 
Anfwer    8     12     28    48 


Hours 


Minutes 


160119 
53373 

^^93849 

.^^ 4 

J»7539^ 
7 

5>»777a 
24 
111088' 

55544 

6,66528 

66 

39,9168 
60 


Seconds        55^008 

Mo*  nvt  J,    h,    «f.    fee 
Anfwer  6     3     J    6    59    55-f- 

Thcfe  examples  1  think  fufficicnt  to  (hew  the  method  of  reducing  deci- 
mals into  the  known  parts  of  any  fpecies  of  quantity. 

LI.  EXTRACTION  of  the  SQUARE  ROOT. 

EXTRACTI(»J  of  the  fquare  root,  is  finding  fuch  a  number  that 
being  multiplied  by  itfelf  fliall  give  the  rcfpeftive  power,  out  rf 
t^'hich  the  root  is  to  be  exfratfled ;  as  Jf  16  be  pYopofed  to  be  exthiOcd, 
you  will  find  its  root  td  be  6>1R3li'6x  6=36,  the  given  mimber. 

•    TABLE. 


Roott 

Squares 


*ij«" 


z 

■  2 

3- 

4  . 

5 

6 

7 

8 

9 

I 

■  4    J 

9. 

i^ 

25 

36 

+9 

64 

81 

^te 


THE  SOyARE  ROOfT.  211 

To  extract  the  fquare  root  of  any  number^  obfenrfc  the  following , 
RULE.     I.  Begin  at  the. units  place,  and  point  the  given  numb^v 
into  periods  of  two  figures  each.  ' 

2.  Find  the  greatdt  Tquare  that  is  contained,  in  the  firft  period,,  to* 
wards  the  left-hand;  fet  the  root  in  the  quotient,  and  fubtra^  tho 
fquare  from  the  figures  of  that  period. 

3.  To  the  femainder  bring  down  the  two  figures  under  the  next  point 
far  a  dividend. 

4.  Double  the.  quotient  or  root,  and  place  it  for  a  divifor;  feek  how 
often  the  divifor  is  contained  in  the  dividend  (referving  the  units  placfc)        < 
anil  put  the  anfwer  in  the  quotient,  and  alfo  on  the  right-hand  of  the 
divifor  J .  then  multiply  the  divifor  by  the  laft  figure  put  in. the  quotient 

(as  in  commoh  divifion)  the  produft  fubtraft  from  the  dividend,  and  \6 
the  remaiiider  bring  down  the  next  period,  and  proceed  thus  till  all  the 
figures  or  periods  are  brought  down.  • 

Note:  If  at  laft  there  be  no  remainder,  the  quotient  will  be  the  true 
root ;  but  if  any  thing  remain,  annex  two  cyphers,  and  work  as  has 
been  taught  above,  and  for  every  two  cyphers  thus  annexed,  there  will 
be  one  decimal  place  in  the  root. 

Inftead  of^  doubling  the  quotient  every  time  for  a  divifor,  you  may 
always  add  the  laft  quotient  figure  to  the  laft  divifor,  for  a  new  divifor, 
and  proceed  as  before.  *  /- 

Example   i.     Let  it  be  required  to  extraft   the  fquare  root   o^  ^''^^ 
39^1^9?       •  ^  ^   ^  -\-> 

393129(627 Root  •  43  f/ 

-    36 ^  '  '  i"  ^      ^ 

122)331'  •  .  ' 


1247)8729 

87^9 

Explanation.  The  number  being  feparated  or  pointed  Into  pc- 
riods  of  two  figures  each,  then  the  neareft  fquare  to  30  the  firft  period, 
is  $6,  whofe  root  6,  I  place  in  the  quotient,  and  fubtrad  the  fquare  .36 
fi-om  39,  the  remainder  is  3. 

Then  I  bring  down  31,  the  next  point,  and  annex  it  to  3,  and  the 
new  dividend  is  331,  then  I  double  the  quotient  6  for  ^  divifor,  which 
is  12,  and  feek  how  oft  1,2  in  33  ?  the  anfwer  is  2,  which  I  place  ih 
the  quotient,  and  alfo  after  12;  then  the  divifor  becomes  122,  which 
multiplied  by  2,  the  produ^  is  244,  which  fubtrafled  from  331,  the 
remainder  is  87. 

Laftly,  I  bring  down  29,  the  next  point,  and  the  dividend  is  B729  ; 
then  I  double  the  quotient  6.2,  which  is  1 24,  for  a  new  divifor,  and 
feek  how  oft  1241^872?  the  anfwer  is  7  times*  Then  I  multiply 
1247  by  7>  *^d  ftbtraft  thci*produft  87^9  from  the  laft  dividend,  and 
there  remains  nothing ;  therefore  39^  1 29  is  found  to  be  a  fquare'  num. 
ber,  and  627  its  root. 

To  proye  the  work  ;  if  you  fquare  the  root,  and  to  that  produfl  add 
the  remainder  (if  any)  that  fum  (hall  be  equal  to  the  number  firft  given, 
thas :  627  X  627  =  393 1,29,  the  given  divifor  in  the  laft-  example. 

aE2    ,  E.  2. 


^It 


EXTRACTION  OF 


E.  t.    What  is  the  fquaie  root 
of  321489? 


•    • 


32i48$(sd7  Root 
25     • 


106)714 
+6  6^6 


1127)7889^ 

'  '7889 


*  •  •  • 


E.  3 .    What  is  the  fquare  root 

of  814602573?' 


•     •     •     •        •     • 


814602573,0000(28541,14 

4  [Root 

48)414 

384       . 

565)3060 
2825 


Ncu*  If  the  root  of  a  mixed 
Bumber  is  propoied  to  be  extra^ed, 
make  the  nuxsSser  of  decinial  places 
€ycn,  by  annexing  cyphers  to  the 
right-hand  of  the  given  fquare,  that 
a  point  may  fall  on  the  units  phoe 
of  the  whole  number. 

E.  4.     What  is  the  fquare  root 

of  436,5? 

436,50000600(20,8925  Root 

4 

408)3650 
*   3264^ 

4169)38600 

3751i_ 
41782)107900 
83564 


5704)23525 
?  "-22816 


57081)70973 
.57081 


417845)2433600 
2089225 

Remains  34+375 
E,  5,    »What  is  the  fquare  toot 
of  ,0007  29?   . 


•  • 


570822)1389200 
'  1141644 


5708^44)^4755600 
22832976 


,oqo729(,o27  Root 

4_ 

47r3?9 
329 


Remains  1922624     , 
E.  6.    What  is  the  fquare  root  of  2  ? 

2,oooooooooooo(  1 ,41 42 1 3  Root 


24)100 

96 


281)400 
281 


2824)11900 
1 1296 


358:582)60400 

56564 

-282841)383600 
282841 


28-28423)10075900 
8485269 

Remains   1590631 


Note.  When  the  root  is  to  be 
extraaed  to  a  great  number  of  plac^ 
the  work  may  be  much  abbreviated 
by  proceeding  by  the  Gommon  me- 
thod, till  you  have  one  figure  moxe 
thah  half  the  number  there  is  to  De 
in  thf!  root,  and  then  dividing  t&e 
remainder  according  to  the  con- 
traafon  in  divifion  of  decimals  j  ^ 
the  above  example  worked  by  tnw 
method. 


'rl' 


THE  SK&ASm  I^OO'S, 


»i 


I 


£.  •}. 


£•  Oh 


t       •      m      •'     0     0 


2>ooo6ooooooo6(  1 541 42 1 3 
1'  Root,  the 

«4)73S'  f*?^  ^ 

96      •  tJeforc. 

281)400 
281, 


2,o66oooooaooo(  1 941 421  $ 
I  Root  9$ 

24)'ioo  More* 

281)400 

281 


2824)11900 
1 1 296 

^828)604 

39 

li 
S 


2824)11900 
1 1 296' 


-k^ 


2828)6040 
5%« 


3840 
2S28 

lozcr 
8484 


Remainder    3  Remainder    1636 

JV<9/^.  If  common  divifion  be  ufed,  you  xnufl  bring  down  as  many 
Sgures;  as  there  where  periods  to  came  dpwn  when  you  began  with  diyi« 
iton.     Seethelait  Example^ 

'  Numbers  like  thofe  in  Example  8>  are  called  furds,  whofe  fquare  root 
cannot  be  exa^y  found;  but  by  annexing  cyphers  as  above^  you  may  come 
extremely  near  the  truth,  and  the  further  you  proceed,  the  more  exa^  will 
the  root  be ;  but  for  common  purpofes  four  or  fi.ve  places  of  decimals  are 
fufficient. 

To  Extract  the  Squarb  Roof  of  Vulgar  Fractions. 

RULE..  Reduce  the  fraction  or  fractional  parts  to  their  loweft  terms, 
and  if  it  be  a  mixed  nqmber,  to  an  improper  fradlion ;  then  extrafl  the 
fquare  root  of  the  numerator  for  a  new  numerator,  and  the  {aoare  root  of 
the  denominator  for  a  new  denominator.  But  if  the  fradion  be  not  a 
compleat  poorer,  then  reduce  it  to  a  decimal,  and  proceed  as  taught  before* 

E3t AMPLE  I.     What  is  the  fquare  root  of  4f  ? 
f.iifk  ^^  in  its  loweft  terms  is  '=  ^;  then  V?  ==  7  the  root  required. 

E  2.     What  is  the  fquare  root  of  |^f  ? 
Firil  |.J^  =  ^  in  itslowefl  terms ;  then  y/{,^  =  -f-the  root  required* 

E.  3.     What  is  the  fquare  root  of  J^\  ? 
Firft  ^^^\  =  It  in  its  loweft  terms ;  then  y'l^  ::;=:  4  the  ropt  required. 

LII.  tHE  USE  OF  THE  SQUARE  ROOT. 

CASE  I. 

TO  find  a  mean  proportion  between  any  two  given  numbers, 
RULE.     lylultiply  the  two  given  numbers  together,  and  ex- 
trad  the  fquare  root  of  theproduft,  wfich  root  will  be  the  mean  proper, 
tional  fotighr, 

*  •  -  Example 


MII4                   USg  or  THE  SOyARE  ROOT. 

ExAicPLt  IV    What  is  themean  '      £•  z.    What  is  the  mean  pn». 

proportional  between  7  and  9  ?  poitional  between  $6  and  64  ? 

Firft  9x7=63;  Firft  36X64=2304; 
•     / 

Then  63(7,93  Anfwer  ^jhcn  230^(48  Anfwcr 

49 16 

149)1400  gg-j^^ 


1583)5900 
4749 


704 


1 15»  Therefore,  as  36  :  48  ::  48  ;  54 

Casb  2.    To  find  the  fide  of  a  fquare,  equal  in  alea  to  any  ^Tcn 
fuperficies, 

RULE.    Extra^  the  fquare  root  of  the  givien  fuperfities,  whidi  root 
will  be  the  fide  rf  the  fquare  fou^t, 

E.  3.     If  thearea  ofa  circle  be  33124, 1  denandthefideofafquarej 
wiioTc  foperficial  content  (hall  he  equal  thereto  ?  ^ 


«    • 


33114(182  Anfwer. 
I 

28)'237 
_224 
362)724 

'7H 


4 

£.  4.  A  gentleman  has  a  piece  of  ground  in  the  form  ofa  parallelo. 
gram,  whofe  longeft  fide  is  1 34  chains,  and  ihorteft  80  chains,  which  he 
intends  to  change  for  a  fquare  piece  of  ground  of  the  fame  area,^  which  is 
to  be  inclofed  out  of  a  large  fi^d ;  you  are  required  to  find  the  length  of 
the  fide?  Firft  134X80=10710;  tl^  : 


•    •    ♦ 


10710,00(103,5  Anfwer* 
I 


203)0710 
609 


2065)11160 
10315 


L/ 


775 
Case  3.     To  find  the  diameter  ofa  circle,  equal  in  area  to  am  elHpfis, 
whofe  tranfverfe  and  conjugate  axes  are  given^ 

RULE.     Multiply  the  two  axes  of  the  cUipfis  together ;  and  the  fquare 
root  of  the  produft  is  the  diameter  ofa  ciwle  equal  to  the  ellipfis. 

E.  5. 


</i  1 


USE  OF  THE  SQUARE  ROOT* 


^U 


E."  5«  Sajpf3Gfe  the  tranfYeife 
axes  of  an  elhpfis  be  36^  and  the 
conjogate  23,5,  what  is  thedia. 
meter  of  a  circle  equal  thereto  ? 

Firft  23,5 X  36=8460 ;  then: 


8460,0000(91,97  Anfwcf 
81 


181)360 
181 


1829)17900 « 
16461 

18387)143900         ^ 
128709 

"5191 

C  Asft  4^    Having  the  ^rea  of  a  circle,  to  find  the  diamete/,  ^ 

RUL£.  As  355  :  452  ::  or,  as  :  1,273239  ::  the  area  to  th& 
fqoare  of  the  diaineter ;  or,  multiply  the  fquare  root  of  the  area  by  i ,  x  2837^ 
and  the  produd  will  be  the  anfwer* 

£i  6.  Reqiiired  the  diameter 
ti  a  circle,  that  will  comprehend 
within  its  circumference  the  quanti- 
ty  of  an  acre  of  land  ?  . 

Firftj  an  acre  of  land  contains 
4840  fquare  yards,  then  355  :  452 
,::  4840  :  6162,4788  fquare  of  the 
.•diameter. 


•    •     •    • 
6i62,4788{|8>j;  Yards,  the 


£.7.  In  themidftofamedow  vjtU fitted 

•tvith  grafsy 
I  tookjufl  thret  acres  ttt  tether  my  h9rf«\ 
S01V  long  muft  the  cord  fe,  that  feeding  tf/i 

round,  .  , 

He  mayn*t  graze  lefs  or  more  than  three  acrei 

of  grounds 

Firft  4840X  3=i452oyardsi  thU 
content  of  three  acres ;  then,  ^s  35^ 
:  4j|2  ::  14520  :  18487,4 yards 
fquare  of  the  diameter. 


49 


n48)i262 
1184 

J56i)7847 


(diameter.  ;  8i87,4ooo(  x  3^,96  Diameter. 


2288 

Hote.  97854,  and  3,1416,  are 
areas  of  citcles,  whofe  diameters  are 
I  and  2,  and  ,07^577  is  the  area  of 
a  circle,  whofe  circumference  is  i ; 
likewif^^iKii/  and  1,273239,  are 
fquares  of  the  diameters  of  circles, 
whofe  areas  are  355  ;  and  1,  and 
'2|i  283 1,  is  the  diameter  of  a  circle, 
whofe  area  is  equal  to  a  fquare  whofe 
fide  is  I4 


23)84 

265)1587 
1325 


2709)26246 
H381 


27186)185900 
163116 

22784 

Therefore  2)1^5,96  the  Diameter. 

67,98  Y^rds,  lengtht 
(of  the  cord  required 


^  Case  ^. .  Any  two  fides  of  a  right-angled  triangle.  A,  B,  C,  being 
given,  to  find  fhe  reaaining  fi^ 
/  '  I.  The* 


t/SK  Of  THE  SCgJARE  llOOf, 


CI.    Ilic  bikfe  and  perpoi^ctdar 
beiftj  given,   to  find  the  hyf»- 
,-^  !^   tbenafc, 

J  RULE-  S^mrt  eadi  (ide,  jmU 
u  the  fquares  together,  and  the 
g  Tquare  root  of  tlus  Tutt  giv«  the 
H  hypothenufe  required: 
«  I.  Ifthehfpothenufc  andoiie 
X    fide  be  given;  to  find  the  other 

JB  "''• 


RULE.     From  the  fquareof  the  hypothenufe,  fubtrafi  the  fquare  of 
Uic  ipveri  fide,  the  fquare  root  of  the  remsiiider  gives  the  fide  required. 

E.  S.  The  tcro  of  a  caftle  (roai  iheground  is  4f  yards  high,  and  fnr-  i 
rounded  with  a  ditch  60  yards  broad  ;  wlut  length  nuft  a  ladder  be;  to  ' 
reach  6oib  the  outfide  of  the  dlitch  to  tiie  top  of  the  caftle ;  ,         . 


m 


Ifl  the  above_  figure,  A  B  =  the  breadth  of  the  ditch  =  60  yard* ; 
B  C  =  4  J  yards,  the  height  of  the  caftle ;  and  A  C  the  length  of  the 
ladder  required.         Firft  60X60=3600 

And4yX4i— '°^5 

5625(75  Yards  ;=  A  C,  the  lenght 
49-  (of  the  ladder: 

'45)7^5 
■    -  7*? 


E.  9.  At  Matlock,  near  the  Peak,  in  Derbyfllire,  wheM  are  mtay  ' 
fnrprifing  curiofities  in  nature,  is  a  rock  by  the  fide  of  the  river  Der- 
wcnt,  rifing  perpendicular  to  a  wonderful  height,  which  being  inaooefible; 
I  endeavoured  to  meafure,  and  found  by  a  malhematical  method,  that  the 
diftance  between  t!ie  place  of  obfervation  and  the  foot  of  ihc  rock,  to  be 
55!  yards,  and  from  the  top  of  the  rock  to  the  faid  places  to  be  r4oi' 
yiiis,  (nearly)  j  required  the  height  of  this  ftupcndous  rock  i 

u 


teElOF  THE  SQUARE  ROOf  '  iij 


tit  tise  anneied  figure,  A  is 
the  i^acc  of  obferration  ;  A  B 
the  diftance  to  the  ^t  of  the 
ioak=  ssi  y^*^*!  A  C  the 
diSxnce  from  the  top  of  the  rock 
to  the  faid  place  ==  140J  yatdi 
>nd  B  C  the  peipendicula/ 
bdght  of  the  rockj  wUcb  is 
rcqoirtdi 


-A  B 


BC*=:  16660(119,07    yara«,  =  BC,  the"  height 
i  (reqttired 

33j   66" 

4+ 

349)2160 
3241 


24907)  190000 
'74349 


156;  I 


E.  10.     ji  (aftU  ivall  there  iiias,  luhofe  height  waifaui 
To  be  ene  hundred  feet  from  ih'  top  to  th'  ground  i 
Agaiafi  the  •wall  a  ladder  flood  upright, 
Of  the  fame  length  the  cafile  -wa,  in  height. 
A  'viaggifl>  youth  did  the  ladder  Jlide, 
(The  bottom  of  it)  ten  feet  from  the  fide  ; 
jVmu  /  'would  ino-w  him  far  the  tof  did  fall; 
^y  palling  out  the  ladder  from  the  inall? 


USE  OF  THE  SQUARE' ROOT. 


In  the  annexed  ig, 
BC  =  ioo,feet,  iHc 
height  of  the  coftk; 
A  B  =  JO  feet,  the 
dillance  of  ihe  ladder 
from  the  wall ;  An  the 
laddcF^BC,  andaC 
the  diftance  the  ladder 
fdl  from  the  top  of 
the  caftle;  which  a 
required. 


Firll  looX  ioo=ioooo=:Aa'  the  ladder 

And    loX    io=     ioo=AB'  the  laddet's  dilbnce  from  the  wall 

Difierence   9900=  Ba* 

Theft  ^  9900=99,4.98  74=B'i. 
.'.  lOtx— 99,49874=,soii6=aC,which  is  6  Inches  nearly.  Anf. 

To  know  what  light  it  proper  for  any  room. 

RULE 

.  Multiply  the  length,  breadth,  and  height  together,  the  fquare  root  of 
that  ftim  is  the  quantity  of  light  required. 

E.  1 1.  Suppofe  a  room  was  1+  feet  long,  16  broad,  and  14  high, 
hoiV  much  light  would  he  proper  f<A  fuch  a  room? 

Firft  84X16X14=1376 
Then  ^5376=73,3  feet,  the  quantity  of  light  required. 

t..t2.Aj  Iiuai  •walilag  out  am  day,  Tbt  -which  at^rfimmrmch/urpriz'Jt 
Which  hafptntdon  the jirfi  of  May,  Not  biing  bef erf  .hand  adtiertit'i 
Al  luck  would  haw  it,  I  did  fj.y  ,  Of  fuch  a  firangf,  uncommon  figbli 
A  may-fote  raifed  vp  en  high,  Ifaid,JiuauldmlJiir  that  n'S^h 


USE  OF  THE  SOyARE  ROOT, 

Vor  ^eft  content  unt^l  Vd  found 

Its  height  exaa  from  off  the  ground; 

But  tvhen  thefe  nuordt  I  juft  had  fpokep^ 

A  blafi  of  nu'tnd  the  may-pole  broke, 

Whofe  broken  piece  I  found  to  he 

Exa^  in  length  yards  Jtxty-three, 

Which  by  its  fall  broke  up  a  hole. 

Twice  fifteen  yards  from  off  the  pole; 

But  this  being  all  that  I  can  do, 

The  may -pole  nofw  being  broke  in  t«W0f 

Unequal  parts ^  to  aid  a  friend^ 

Ye  youths  y  pray  then  an  anf«wer  fend? 

In  the  annexed  Figure,  A  C  =  the  length 
of  the  piece  broken  off,  =  65  yards ;  A  B 
=  the  diftance  the  top  of  the  piece  fell  from 
the  bottom  =  30  yards,  and  B  C  =  the 
length  of  the  pole  that  was  left  Handing, 

Firft  e^y^^Z^  3969  =  A  C2  or  C  ^* 
And  30  X  3<!>  3x=  900  =  A  B* 


2x9 


Pi£ference  3069,00000090(55,3985  yards  =:  B  C 


25 


105)  569 
5*5 


« 


103)  4400 
3309 


11069)109100 
99621 


1x0788)  947900 
886304 


1107965)  6159600 
5539825 


^  E.  1 3.  The  height 
of  an  elm,  growing  in 
the  middle  of  a  circular 
ifland  30  feet  in  dia. 
meter,  plumbs  53  feet, 
*nd  a  line  ftretched 
ftom  the  top  of  the  tree 
ftralght  to  the  hither 
^geof  the  water,  112 
^t;  what  then  is  the 
breadth  of  the  moat, 
'jPpofing  the  land  on 
^he  other  fide  the  water 
^0  be  IcYd  ? 

iF  2 


6x9775 


Therefore  (^'^ 

+£5*39?5 
Anfwer     1 1 8,3985  Yarifc 


UQ 


USE  OF  THE. SQUARE  ^OOT, 


In  the  Annexed  figare,  ab  t^z^q  feet  ,=  the  dimeter  of  the  ifland ; 
BC  =r  53  feet  =^  the  height  of  the  elm ;    A  C  :;=  1 12  feet,  the  length 
qf  the  line ;  and  A  a  =  the  brea4th  of  the  fnoat^  wbicb  is  required, 
^irft  112  X  1x2  =  12544==  AC* 
■     And    53  X    53=    28o9^BC» 


Therefore 


Difference     9735— AB? 

•        •  • 

9735>oo  (98,66  =  A  B 

8 1        — 1 5>oo  Radius  of  the  ifland 


188)1635 

1966)  13100 
11796 


83,66  ?r:  A  a  the  bxeadth  of  the  moat 

(required^  anfwer 


1^9726)  130400 
118356 


12044 


E.  14,  Two  ihips  fet  fail  from  the  fame  port,  one  of  them  gQ^%  due 
eaft,  50  leagues ;  the  other  due  north,  84 ;  how  far  are  they  afunder  ? 

In  the  following  figure,  A  is  the  port  where  the  two  fhips  failed 
from  ;  one  north  to  C  ==  84  le^^gues,  the  other  eait  to  B  =  50  leaeues; 
confequently  B  C  is  the  diftance  they  are  from  one  another,  which  is 
required. 

Firft  50  X  50  =  2500  —  A  B« 
And  84  >$  84  =  7056  =  AC* 


c 


Sum  9556(97,75  leagues 
81  =:BC,  the 

diftance 

i«7)   1456 

1309 


1947)  14700 
-13629 


^9545)  107 100 
97725 


9375 


The  reckoning  fpent  by  a  company  of  perfons,  to  find  out  the  num- 
ber of  perfons,  and  what  they  fp^nt  a-piece, 

RULE.  Reduce  the.  whole  reckoning  to  its  loweft  name,  and  ex- 
trad  the  fquare  root  pf  it,  which  g^ves  the  number  of  perfons,  and  wha| 
they  fpent  a-piece  \  which  is  always  of  the  fame  name  you  reduced  the 
given  fum  into,  .         "       ^    "  E.  15. 


221 


VSE  OF  THE  SQUARE  ROOT. 

^,11^..  A  c^nwm  company  being  at  a  publk-botkfej  tfi^ir  reckoning 
CiflLine  to  6s.'  o|^.  the  number  of  perfons  in  cpmpany  were  equal  to  the 
larthipgs  each  (pent ;  queryi  the  nu^iber  in  c^mpany^  .spd  what  C4c|i 
fpent? 

Firft  6/.  o|^.=289  y^f  ^        m,       ^rs.       «r. 

Agam,  if  17  :  289  ::   i 
I7)289(i7-7rf.  =41^.  a-piece, 
1 7  (anfwer 


Then  289(17  mpn^  arfwcr 
I 


27)189 
189 


119 
o 


E.  1 6,  A  company  of  men  drinking  till  thcf  reckoning  came  to 
30f.  id^l  demand  how  many  there  were  in  company,  and /what  they 
i>aid  a-piece  ?  Anfwer  19  men^i  paid  iqd.  a.piece« 

E.  i7«  Suppofe  7j;625  foldiers  were  brdered  into  a  fquarc  battalia^ 
^ow  many  men  maft  there  be  in  rank  and  in  file  ? 


•  • 


75$*S(*7S  Men  in  raijc  mi  fikj  anfwer 


47)35<5 
329 


545)  2725 
2725 


To  place  any  number  of  aien#  fp  that  the  number  of  men  in  raf^  may 
fee  double  to  them  in  file, 

RULE.  Take  half  the  number,  and  extraft  the  fquare  root  for  the 
file,  which  file  you  muft  multiply  by  2  for  the  rank. 

E.  18.     Suppofe  J  59 1 2  men  to         E.'  19.     A  maltfter  hath  a  kilnp 


be  martialled  in  battle  array,  and 
the  number  of  men  in  rank  to  be 
double  to  them  in  file;  query^  the 
number  in  rank  and  file  ?   ^ 

Firft  2)35912 


X2 


n)  79 
69 


264.)  1056 
1056 


which  he  finds  too  liule  for  his 
bufinefs,  its  diameter  being  only 
1 5  feet ;  the  diameter  of  anotlii^r 
is  required,  which  will  hold  double 
the  quantity  of  the  old  one? 

Firft  15X15=225  the  fquare  of 


17956(134  men  in  file  "^  ^ 


-  Is 

268  men  in  r^nk  J  "^ 


the  diam. 


450(21,2  the  diam. 
4  (required 


41)  50 
41 


•  •  •  • 


422)  900 
844- 

16 


E.  20. 


Mt  USE  or  THE  SQUARE  ROOT. 

£.  20.  A  mahfter  hath  a  kihi,  which  he  finds  too  la  rge  tot  his  bufi* 
niefs^  its  diameter  being  21,2  feet ;  the  diameter  of  anotherj  which  wil| 
^old  half  th«  quantity^  is  required  ? 

Firft  2|j2X2i»2=:45onearly;  then  2)4(0 

225(15  Feet,  the  anfwen 
I 

«5)i25 
12; 

*  •  • 

By  having  the  bung  and  head  diameten  of  a  caflc  given,  to  find  the 
diagonal  line, 

RULE.  Add  the  fquare  of  half  the  fum  of  the  head  and  bung  dia» 
meters,  to  the  fquare  of  half  the  length;  the  fquare  root  pf  that  fum  is 
the  diagonal  of  the  calk. 

£•  21.     Let25be  the  bung,  22  E.22.  Thefemi-di^netcrof  the 

the  head  diameter,  and  30   inches  earth  being  3984,58  miles,  and  the 

the  length  of  the  cafk ;  what  is  the  perpendicular  height  of  a  mountain 

diagonal  line  ?  3  n^iles ;  how  far  may  it  be  feen  at 

Head  22  fea,  the  eye  of  the  fpe^ator  being 

Bung  25  fuppofed  to  be  on  the  furface  of  the 

Subi"47  wate^? 

Half  23,5  ,    . 

2^,r  Eirft  3984,58==  Semi-4uuncter 

*  1 75  of  the  earth  -f-  3  the  height  of  the 

705     liCngth  30 

.470      Half     15  mountain  =  3987,58  X  3987*55 

•Sqnarei;^;  —  =i5900794,^5^4 

Add  ^22|^  Square  J2f  ^j^^  .^g^^^g  ^  ^^g^^^g  ^. 

777*25(^7*^7  thediagpnal 

4  (line      15^00831,5164 

32  J  And  15900794,25154— 

548H8?5  15888831,5164=11962,74 

^-        ■ —  .^.  viio62,74=i09i36  miles  the 

5567)  441CO  ^wer.  ' 


LIII. 


X  *2J  ] 


LIII.  EXTRACTION  of  tki  CUBE  ROOT; 

TO  extradl  the  cube  root^  is  to  fihd  out  $,  number,  which  being  mul« 
tiplied  into  itfelfj  and  then  again  into  the  produdl^  produceth  the 
jjivcn  libftiber. 

As  the  cube  root  of  5  x  2  is  8,  confequently  8  X  3  X  8=5 1 2,  the  given 
number;  and  fo  of  others^  as  in  the  following  : 


TABLE. 

> 

(cots 
C^be 

I 
I 

2 
8 

3 
27 

4 

6+ 

S 

6 
216 

7 

343 

8 
512 

9 

729 

RULE.  I.  Make  a  Point  over  every  third  figure  given,  beginning 
at  the  units  place ;  feek  the  greateft  cube  to  the  firft  point  on  the  Idft-hand 
(by  the  table)  whofe  root  place  in  the  quotient ;  then  fubtradl  its  cube 
from  the  period>  and  to  the  remainder  (if  any)  bring  down  the  three  next 
figures.  Or  your  next  period,  and  call  it  your  dividend* 

2»  .  Find  a  divifor,  by  calling  yoUr  quotient  figure,  with  a  cypher 
joined  to  it,  r;  then  three  times  thefquare  of  r  will  be  your  divifor>  feek 
how  often  it  is  contained  in  the  dividend,  and  put  the  anfwer  ^  the 
quotient,  as  in  divifion,  only  with  this  difference,  call  the  faid  quotient 
ngure  la^  put  up  ^  and  multiply  your  divifor  by  it,  and  place  th^  produce 
underneath  the  dividend;  then  multiply  the fquare of /,  by  three  times  r, 
and  place  it  alfo  under  the  dividend.  Laftly,  cube  the  figure  you  called 
e^  and  place  it  unde^  the  dividend ;  then  add  the  three  produfts  together^ 
which  gives  the  fubtrahend,  which  fubtraft  from  your  laft  dividend,  and 
to  the  remainder  bring  down  the  next  period,  and  proceed  as  before^ 

/ 

ExAMPLft  I4    What  Is  the  cube  root  of  32768^ 

•     * 
32768(3*  The  root 

^7 

3r2= 2706)5768  Dividend 

ill  •  I 


5768  Subtrahend,  equal  to  the  laft  dividend. 


•  • « 4 


Explanation.  The  neareft  cube  to  32,  the  firft  period,  is  27, 
which  is  fet  under,  and  fubtraded  therefrom,  and  3,  the  root  of  the  faid 
cube,  is  placed  in  the  iquotient,  and  to  the  remainder  5,  the  period  768  is 

Minextd, 


224  txrkACTiotiot 

annexed,  which  makes  5768  for  a  dividend ;  then  a  cypher  Is  joined  to 
the  qoDtient  ftgarc  3>  making  30,  which  i$  called  ^,  and  being  fquarcd> 
and  that  fquare  multiplied  by  ^,  produces  2700  for  adivifor,  which  being 
contained  twice  in  the  dividend,  2  is  placed  in  the  quotient^  and  called  ^>^ 
by  which  the  divifol:  is  multiplied,  and  the  produft  5490  fet  under  Ihc 
dividend.  Then  3  times  r  =  96,  is  multiplied  by  4»  die  fquare  otej  and 
the  produft  360  is  placed  under  5400  ;  and  laftly,  8  the  cube  pf  e,  is  placed 
under,  and  added  to  the  other  two  numbers  under  the  dividend ;  and  the 
fum  5768  being  the  fame  as  the  dividend,  and  no  more  periods  tolxi 
brought  down,  the  work  is  finifhed^  and  327^8  is  found  to  be  a  cube 
number,  and  32  its  cube  root.- 


E.  2.     What  19  the  cube  root  of  2 1024576  J 


2io24576(:?76'  The  root; 
8 

^rrz=z 1 200)  1 3024  Dividend 

2940  =  3ree  V     ^  ,  _ 
_345  =  ^«f   J  ' 

11683  Sabtraiend. 
3rr=s:2i87oo)i34i576 


1312200  t=.  3rre 
29160  =  ^ree 
216  zn  Ae 


here  r, =270^ 
'and  e  =6 


134^576  Remainder. 


E.  3. .  What  is  the  cube  robfe  of  924  ? 

924(9,7  The  root 
729 


3 »'r=  24300^1 9 5006  Dividend 


1 70100  =  ^rre 
13230  =  sree 
343  =  eee    J 


here  r  ==  96 
and  e  z=z  f 


183673  Subtrahend.    ' 


Remains     11327 


laK  cufiE  mot  itf 

&  4«   1(%fli  tf  the  cttlie  ifiot  cif  92 J98647  ? 

*  ■  •     • 
92398647^(451^08  4.  ThenH>t 
64     • 

4890)28398  Dividend 


*0oo  1 . 


24000  I. 

3000  l^f  ^=  4^ 


27125  Subtrahend 
^07500/1273647  Dividend 


I  here  r  ==  4 
J  and  ^  =  2 


1215006  ^  ^ 

5400  ^  ^> 


1220408  Subtrahend 
6i49t20ood)53239oooooo  Dividend 

8678400  hfi^g' 

ilLJ 

490416389 1 2  Subtrahend 


419736 108S  Kemains 

HoW 454,08X452^08 X>52jo8+4i9736io88=f92398647  Proof. 
Another  concise  method  of  ExtractiAo  xftE  Cube  Root, 

RULE  I.*  Point  ^very  third  figure  of  the  givei  number,  beginning 
iat  the  units  place ;  then  find  the  neareft  cube  to  the  firft  point,  fubtra^t, 
and  bring  down  the  three  next  figures  in  the  next  period  to  the  remainder 
for  a  rcfoivendj 

2.  Square  the  quotient,  and  multiply  it  by  3,  for  a  divifor  ;  find  how 
ibfttti  it  is  <5britaincd  in  the  f efbivend,  rejeding  units  and  tens,  and  put  the 
japfwer  in  the  quotient; 

3*  Square  this  new  figure,-  and  put  it  on  the  fight  hand  of  the  divifor'; 
ixitif  the  niew  figure  ihould  be  1,2,  or  3,  then  put  oi>  cr4,'  or  09^  to  the 

xighthand^ 

4.  Multiply  th<j  laft  figure  in  the  quotient  by  30,  and  multiply  it  by 
>tic  former  figures]  addtMs  produft  to  thedivifor,  and  multiply  the  fum 
ky  the  laft  figure  in  the  quotient ;  fubtradl  that  prodiift  from  the  refolvend.^ 
bnttg  down  the  next  three  figures,  and  proceed  as  before. 

V  • 

%,  54    What  Is  the  cube  root  of  32768  ?        32768(32  The-fodt 

^7      .'         ^ 
3884)5768     , 
'  5768 

•     •      •     •  ,  .     *    • 

fexpLAi»ATioN>      The  fquare  of  3>J3==i7,  the  divifor ;  and  the 

^reof  2  is  4^  which  (per  rule)  iso4i  this  put  on  the  right-hand  pf  the 

iG  divifor 


it6  EXTRACTION  OF 

diTifor  275  makes  2704;  then  2X50X3=180,  whi<A  added  to  2704> 
makes  2884,  fi)r  a  new  divifor^  which  multifdicd  by  2,  the  laft  figure  in 
the  quotient,  the  produflis  5768,  to  be  fet  under  the  dividend  anid  fub- 
tradled  thereJfrom>  and  nothing  remains ;  therefore  32768  is  found  to  be  a 
cube  number,  and  32  its  cube  root ;  thefaxneas  Kx<{mple  i  in  this  fedion. 

£•  6.     What  is  the  cube  root  of        E.  7.     What  is  the  cube  rootoS 
618470208?  27407028375? 

•••-                                        •••• 
618470208(852  Root  ^                   27407028375(30x5  Root 
512  *  27 

20425)106470  270901)407028 

102125  270901 


2172604)4345208  ^  27225475)136127375 

^'-.      4345*08  136127375 


/ 


/ 


Af.  ie  la  Hire  has  given  us  a  very  odd  property  common  to  all  powers, 
W^ilch  M.  Carre  had  obferved  with  regard  to  the  number  6,  which  is 
this  :  that  all  the  natural  cubic  numbers,  8,  27,  64,  125,  whofe  root  is 
lefs  than  6,  being  divided  by  6,  the  remainder  of  the  divifion  is  the  root 
itfelf ;  and  if  we  go  further,  2 1 6,  the  cube  of  6,  being  divided  by  6,  leaves 
no  remainder,  but  the  divifor  6  is  the  root  itfelf.  Again,  343,  the  cube 
of  7,  being  divided  by  6,  leaves  i,  which  added  to  the  divifor  6,  makes 
7  the  root,  &c. 

The  above  gentleman,  on  confidering  this  property  of  6,  has  found 
that  all  numbers,  raifed  to  any  power  whatever,  have  divifor^,  which  have 
the  fame  efied  with  I'egard  thereto,  that  6  hath  with  regard  to  cubic 
numbers*  ■     '  . 

For  finding  of  thefe  divifors,  obferve  the  following : 

RtJL?s.  I .  If  the  exponent  of  the  power  rf  a  number  be  even,  1.  e.  if 
the  number  be  raifed  to  the  fecond,  fourth,  fixth  power,  &c  it  mnft  be 
divided  by  2 ;  the  remainder  of  the  divifion^  in  cafe  there  be  any,  added 
to  2,  or  to  ia  multiple  of  2,  gives  t;he  root  of  this  number,  correfponding 
to  its  power,  i.  e.  the  fecond,  fixth,  &c.  root. 

2.  If  the  exponent  (rfthe  power  be  an  uneven  number,  i.  e.  if  the 
number  be  raifed  to  the  third,  fifth,  feventh  power,  &c.  the  double  of 
that  exponent,  will  be  the  divifor,  which  has  the  property  mentioned. 

Thus  it  is  found  in  6,  double  of  3,  the  e:q)onent  of  the  power  of  all  the 
cubes;  thus  alfo  10  is  the  divifor,  of  all  the  numbers  raifed  to  the  fifth 
power,  &c. 

To   Extract   thS   Cube    of    a   Vulgar.   Fraction.   ^ 

RULE.  Extraft  the  cube  root  of  the  numerator  for  a  new  numerator, 
and  the  cube  root  of  the  denominator  for  a  new  denominator ;  and  this 
new  fraftipn  will  be  the  cube  root  of  the  given  f raftion. 

The  fradions  muft  be  reduced  to  their  loweft  terms ;  if  it  be  a  mixed 
number,  to  an  improper  fraftion  ;  and  if  a  furd  to  a  decimal. 

,  ExAMPLft  .1.     What  is  the  cube  root  of -3?^  ? 
Firft  ^  27  =2  3  ;  aild  the  ^  343  =7  ;  then -f- is  the  root  required. 

K.  1 


;  • 


THE  CUBE  ROOT.  ti» 

B.  2.     Wliat  is  the  cube  root  of  yVrir  - 

Rrft^Vr  — trV;  then  ^  ^  =  1  the  root.  ^ 

E.  3.     What  is  is  the  cube  root  of  13^  ? 
Firft  i3|  =  V,  or  ^^^J  ;  then  ^  V^V  =-J|  =  ^/^ the  root. 

The  extradion  of 'roots  of  higher  powers,  are  of  little  or  no  ufc  in 
praAical  arithmetic ;  I  (hall  therefore  leave  this  rule  with  the  following  * 
obfervations, 

.  u  The  biquadrate  of  any  number  is  found  by  extrading  the  fquarc 
toot  of  the  given  number  firft,  and  then  the  fquare  root  of  that  root. 

2.  The  root  of  the  fquare  cubed,  or  fixth  power  of  any  number,  h 
found  by  extrafting  the  fquare  root  of  the  given  number,  then  extract 
the  cube  root  of  that  fquare  root,  which  will  give  the  fi^tji  power 
xequired. 

3.  The  root  of  the  biquadrate  fquared,  or  eighth  power,  is  found  by 
fxtrafting  the  fquare  root  of  the  given  number,  which,  will- reduce  it  to 
a  biquadrate,  which  proceed  with  as  before. 

4«  The  root  of  the  cube  cubed,  or  ninth  power  of  any  number,  is 
found  by  extradipg  the  cube  root  of  the  given  number,  and  the  refult 
will  be  a  cubic  refolved ;  or  extract  the  cube  root  alfo,  which  will  tc 
the  root  of  the  ninth  power^ 

LIV.  The  USE  of  the  CUBE  ROOT. 

CASE  I. 

r)  find  the  fide  of  a  cube  that  will  be  equal  in  folidity  to  a<iy  given 
folid,  as  a  globe,  cylinder,  cone.  Sec, 
RULE.     Extradl  the  cube  root  of  the  folid  content,  of  the  given 
body,  which  root  wiU  be  the  fide  of  the  cube  inquired  ? 

Example  i.  There-is  a  ftcme  of  a  cubic  fprm,  which  contains  432 
folid  feet ;  what  is  the  Superficial  content  of  one  of  its  fiHes  ? 

.  •  -        .  »  ■  ■. 

4  43«(7#5S  +  Side  of  the  cube 

343 


•  7887^.' 

1698775)101 25000  Then  7,55  X  7*J5  =^ 

8493875  57,0025  the  content  req. 


I  *i 


Remains     1631125 
E.  2.    The  cohttnt  of  ^  globe  is  1728  folid  inches,  what  is  the  f^e 

•f  a  cube  equal  thereto  ? 

I728{  12  Inqhes,  the  fide  of  the  cube 
I 

364)  "tIT" 
728 

2G2  CASt 


ttt 


USE  OF  THE  CUBE  ROOt. 


CXsE  2.  -Having  the  dimenih^ii  of  any  folid  bod^ri  fb  ftnd  tH 
dimenfions  of  another  fimilar  folid^  that  fhall  be  any  numbei:  of  tinetf 
greater  or  lefs  than  the  folid.  given',  ,     ' 

RULE.  Multiply  the  cube  of  each  fide  by  the  difference  between  tbc 
folid  given  and  that  requiredi  if  greater,  or  divide  by  the  difference  ifl^s 
than  the  folid  givdn ;  then  extraift  the  cube  root  of  each  produA  px  qoOf 
tfent,  >^hich  wiQ  ^ive  tb^  dimenfion^  qi  the  foKd  required* 

S^ondly     25 


E,  3.  Suppcrffethftkhgthofafhip'^ 
keel  t6  be  125  feet,  tne  breadth  of 
ihe  mii^ip  beam  25  feet,  and  the 
debth  of  the  hold  1 5  feet ;  I  demand 
{he  dimehfions  of  ahofher  fhip  of  thd 
ijpime  form,  that  ihall  carry  three 

tiihci  the  buf  then  ? 

*    • . 

Firft  .  lie 

''■■''  ill  '  • 
15625 

78IIJ 

3**50 

1953125 
J 


50  , 

3115 

15615 

: 3 


3276)19875 
19656 


5»59375(»So,2S  t^^ 


604)4859 
4832 


9730804)27375000 
19461608 


38934025)219000000 
I 946 70 I 25 

Remim    243:^^875 

Thkdly    1$ 
J± 

IS 

-11. 
225 


m  'H 


97'^593'7+4)79i3392ooo 
77^6749952 

Remains  1x6642048 


tl25 

225 

3 


10  A5(2f  j6'Debth  in 

. --^         [the  hold 

E.  4,  '  Suppofe  I  lend  my  neighbour  a  flack  of  hay  1 2  feet  in  lengtB, 
breadth,  and  d^th,  and  hfe  returns  me  2  ftacks,  each  of  whofe  fides  is  6 
feet,  how  much  will  remain  due  ? 

1 2  X  1 2 X  1 2=ri 7 2 8  Solid  feet  borrowed 
6x6x6x2==  432  Solid  feet  repaid 


Anfwer  1 296  Solid  feet  unpaid 
For  i728-if432=4 ;  confequ^ntlyi  is  ftill  unpaid. 


F.5. 


♦      '1 
V 


V8B  OF  TiiM  CUfil  ROOT,  9^ 

E.  y.  What  dimentions  muft  I  give  tp  a  joiner,  to  make  a  cubical 
j^x,  that  will  hold  20Qd  orange&i  of  2^  iiwhee  diaiaeter  each,  fuppoC. 
ing  the  oranges  globular,  keeping  that  form,  and  laid  in  rows  exadly  af 
fhe  top  of  each  other  I  '  / 

JFirft  2f§  X  235  X  «,5  X  2000=3 1250  the  folidity  of  the  box 

•    •    • 

3 "  *5o{3*ii498  Inches,  the  fide  of  th?  t>035 

2791 

. . .  X  'r\  rt  rr  «<^ 
^192636)     1459000 
I  168 144 

^9663661)       290856000 

7975616124)    23883051000 

238O492899Z 

■  <  < 

C^JLSK  5*      To  find  two  mean  proportionals  b««w#€R  tWQ  givcfi 

RULE.     Divide  the  greater  extreme  by  the  hft^  Wd  the  cube  root 
rf  the  quotient  multiplied  by  the  Ids  extreme,  ptti  the  leffer  mean  ; 
.multiply  the  faid  cube  root  by  the  leffer  mean,  and  the  produft  will  h(^ 
Ae  grcatct  rtiean  prQ|}OvtioiiaI% 

]E.  6.     What  are  the  two  raeaini  praponionals  betiyeen  6  and  384^ 
Firft  6)384(64  whofe  cube  root  is  4 

X  6  The  leffer  extreme 

foff  ?»  6  :  fcf  ::  96  :  J84  34,Lifcflfer  meaa 

^  ± 

384  .96  Greater  n««v        {^  Jg 

192  "^ 


6)2304 


384  Proof 

d4sis  4«  Having  the  dimenfions  and  capacity  of  a  folid^  to  find  tlv^ 
dimenfions  of  a  fimilar  folidi  of  a  different  capacilf , 

RULE.  Like  folids  arc  in  triplicate  proportion  to  their  homologooa 
fi  del }  thtt'eforfe  it  will  be,  as  the  cube  of  a  dimenfion :  is  to  its  given, 
we^t^  lb  Is  the  cube  of  any  like  dimenfion^  to  the  weight  foiight. 

E.  .7.     Suppofe  a  cannon  ball  of  4  inches  di?meter  weighs  |8/^.^I 
<Jpmand  the  diameter  of  another  that  weighs  141/A, 
Firft  4X  4  X  42^:64,  cube  of  the  diameter 

rt,         *ftm  /^  if» 

Jhqias  18  :  64  ::  i-fx  :  50l,3.Cube.Qf  the  di:m:tcr 


»3St  SINGLE  RULE  OP  THREE 

\ 
•  / 

50<'335(7j9+  Inches^  the  diameter  required 
343 


16671)158333 


^  8z94 

£.  8.  There  is  a  ball  or  globe  of  marble^  whofe  diameter  is  6  ibches, 
and  its  weight.  11  pounds,  what  will  be  the  diameter  of  another  globe  c^ 
the  fame  irarble,  that  weighs  500  pounds  ? 

^  ,  Firft6x6X6=£2x6ycube  of  the  diameter 

li,     fff*         I6»  in. 

Then  as  11  :  xr6  :;  500  :  9818,111  cube.of  the  diameter 


•    • 


98i8|i8i)2i|4  inchesi  the  diameter  fought 
8 


it6i)i8i9 
1 261 


134836)  557181 
539344 


17837 

LV.  THE  SINGLE  RULE  OF  THREE, 

IN  DTCIMALS. 

.  -      RULE. 

REDUCE  thcfraftional  parts  into  decimals  of  the  higheft  name 
mentioned ;  then  ftate  the  queftion,.and  proceed  as  taught  in  fcA, 
XXL  and  XIII. 

Example  i.     If  2-1  pounds  of    Thch,  as  2,5 
tea  coft  i/.^5x.  what  will  14^  come 


1**5  -  14*75 

1**5 
to  at  the  fame  rate  ?  ^TTTT 

7375 
Firft    2|^=2,5;  and  lA  5/.  =  2950 

1,25 ;  alfo  141=  14,75,  -  H75 

5)«^4375 


«*5 


I  5) 


36875 


Aufwer    7,375=7/* 

7i«  6d* 

£•  2*     Suppofing  the  earth  to  be  81000000  miles  diftant  from  the 

fun  ;  I  would  know  at  what  di(^ance  from  him  another  body-  muft  be 

placed,  fo  as  to  receive  light  and  heat,  double  to  that  of  the  earth  ? 

Firft  8iooodoox8io«oooo:=656iooooooodoooo ;  then  recipiocalIy> 

As 


IN  DECIMALS. 

I 

At  I   :  6561000000000000  ;:  2  :  328050000000000a 
Therefore  328o5ooooqooooo*o(57»75649  imlcs,  anfwcr 
25 


»Ji 


107)  780 

749 

2284 

>  1447)  86600  ~ 
80129, 


114545)  647x00 
572725 


Kote.  The  eficfts,  or  degrees  of 
light,  heat  and  attradiony  are  reci- 
procally proportional  to  thefqaaret 
of  their  diftances  from  the  centre^ 
whence  they  are  propogated. 


1145506)  7437500 
6873036 


JH55IH)  56446500 
.  45820496 


114551289)1062590400 
1030961601 

31628799 

IE.  3«  If  the  diameter  of  the  earth|is  7970  miles,  of  the  moon  2 170 
miles^  fuppofiAg  them  both  to  be  exad  fpheres  (as  they  are  not ;  Jwhat 
«ompwion  is  there  between  them  in  point  of  magnitude? 

Firft  7970X7970X7970=506261573000 
And  2170X2170X2170=10218313000 
As  ro2 183 13000     :     506261573000     j:  ,  I 
'  102 1 83 1 31000)50626 1 573|ooo(49,5445  Times  larger  than  the  moon, 
gnfwer. 

JVtf//.  The  quantity  of  matter  contained  in  all  fpheres,  is  dire^y  in 
proportion  to  the  cubes  of  their  diameters.  r 

E.  4.  *  Suppofe  a  ftone  kt  go  into  an  abyfs,  (hould  be  flopped  at  the 
endof  the  eleventh  fecond  after  its  delivery,  what  fpace  would  it  have 
gone  through; 

Firft  1 1 X  M=i2i,  and  the  fquareof  1  is  i  ; 
Then,  as  x     :     16,083     ;:     121 

121 

"16083 
32166 
16083 


Attfwer    1946,043  Feet 

Notf.  The  velocity  acquired  by  heavy  bodies  felling  nearthe  earth's 
furface,  is  16,083  feet  in  the  firft  fecond;  and  as  16,083  is  to  thefquare 
#f  one  fecond,  or  i,  fo  is  the  given  diftance  to  th&  fquare  of  thi  fcconds 
required.  Or  by  multiplying  16,083  feet,  the  defcent  of  an  heavy  body 
Aear  the  earth's  furface,  in  one  fecond  c^  time,  by  as  many  of  the  odd 

nuiiibersj 


I 


\  ,       i3X  DOUStE  RULE  bP  tSkE^ 


f 


numbers/b«ginnlMS  fpom  unity^  as  ch«i«  ar«  (aconds  in  ai:^  gwotf  tuad^ 
viz.  by  I  for  the  tfft»  B  for  {be  itKXMijji  5  joriiid  thir4i  7  for  tbefi^rdiy 
&c.  the  fum  total  will  giire  the  fpace  it  has  pafTedj  any  where  on*  this 
fide  the  earth's  centre* 

E.  5.  What  is  the  difference  between  the  depth  of  WO  wells,;  into 
each  of  which  ihould  a  fione  be  dropped  at  the  fame  tnfbiit^  pne  will 
meet  wkh  the  bottom  at  6  fecond&j  the  other  at  10  ? 

Pirft  loX  jo^vjop)  and  6x^=36,  fquare  of  their  d^cents 
Tliena«i  :   16^3  ::    /    '^^  '   '^^^'^    }  Aeir  depths 

Anfwer     1029,3  diilereiice 

E.  6.     In  what   time  would  a  E.  7.     A  hall  defcending  by  thc^ 

mufquet  ball,  dropped  frOni  the  top  force  of  gravity  from  Ac  top  of.  a 

of  St.  Martin's  fteeple,  in  Birraing-  tower^  was  ob£sfved  to  fall  half  the 

ham,  (aid  to  be  300  feet  high  be  at  way  isi  the  b&  f^ooryi  Qf  lime ;  re- 

the  bottom  ?  quired  the  toKv^r's  height^  and  the 

FiriJ,  as  16,083  :   i  ::  300  whole  time  of  dcfcqat  f 

16,083)300,0000000(16,6532  Firft,  the  fquare  root  of  i  r=  i^ 

1 8,6532(4i3  X  8-+-  feconds  anf.  and  the ^q«ai«  root  of  2  =  1,4142, 

16'  froim  which  take  I,  and  there  re- 

S3)765  «aiiis  ,4142;   then,  ai  ,4*4*  5 

*    249  *>4H*  ••  *  •  3»4i4f<»<the4efcei>f 

Rf^TuKT^  ^^*^  5>4i4X  3,4H ^  ^^^SSi^ 

®^'' «Jf  Afld,a»^i  :  f6io«3  ;;  11,6554 

^^'  16,083 

^070  6993^40 

1 16554   . 

Anfwer,  feet     187,45379^* 

LVI.  THE  DOUBLE  RULE  OF  THREE 

Example  i. 
F  1000  men  can  dig  a  trench  5^00  feet  long  in  24  feours,  what  length 


I 


of  fuch  a  trench  can  9800  men  dig,  in  10  hours  ? 

men.         feet,  men. 

Stated  thus ;  as  1000     ;     JOP     :;     9800 

24^.:      —      ::  10 


*l  inches,  the  anfv/er ; 


24000  98000 

500 

Z4O0p)49oo1o9o(^O4i,6;k:^04i  fcer 

E.2^ 


(  ' 


IN  DECIMALS  i3| 

1L  u  When  duTboAd  of  wh^  w^QM  at  los.  tixbAji  l<Mrf'imghQ}4|ft« 
Ifrintfliould  tke  6J,  loaf  wdgh^  when  the  bafbel  pf  wheat  fells  at  ipi  i 

i*  ft  Si 

Kril  recipiOcally>  as  lo    t    4i$     !•     i$ 

4  :  —    ::    ^ 

6d  45iO 

6 

6!o)27|o(4,3S4jife.  Anfweri 
£.5.  A  yoiliig  hare  darts  ^  tods,  bejfore  a  greyhoundj  and  h  nat 
|)erceiyedby  him  till  (he  has  been  up  34  feconds;  (he  (cods  away  at  the 
tate  of  12  miles  an  hour,  and  the  dog,  on  view,  makes  after  her  at  the 
rate  of  20;  how  long  will  the  courTe  hold,  and  what  ground  will  he  run^ 
beginning  with  the  oat(ettihg  of  the  dog  f 

Firft  34"==i009444  hours,  and  5  rddss=,6i  s^if  miles ;  then 

As  I   :   12  ::  9009444  :  1113328 
^015625 

,128951  ^I^cs  z=  680^9  Feet,  the  hare  had  fiarted' 
Now  2a-^i2=:8  Dog  gained  in  running  20 

Therefore^  as  8  I  20  21  #1289^3  2  2j579o6  fiurldiigs  ^  1702J 
feet>  run  by  the  greyhound. 

Tlii  bk  Hfi  h*  « 

Again^  as  8  j  i  :;  ^128953  J  ,oi5n9=;:58"  i0284  time 
run  fay  the  greyhound^  x 

Note.  It  hath  been  found  by  experiment^  that  a  pendulum  39,  z  inches 
long,  in  our  latitude,  vibrates  60  times  in  one  minute;  atid  that  the 
length  of  pendulums  are  to  one  another  reciprocally  as  the  fquare  of  the 
humber  of  their  vibrations  made  in  the(amefpace  Of  (im^; 

£•  4.  What  difference  is  there  between  the!  length  of ^  a  pendulum 
that  vibrates  half  a  fecond,  or  1^0  times  in  a  minute^  and  another  that 
fwings  double  feconds,  or  30  time»  in  a  minute  ?  Firft  60X60  ==3600 ; 
then  reciprocally :  Again  : 

As  3600  :  39,i ::  900=30*     As  3600  j  39^  ::  14400=1210'' 

3600  3600 

2352  2352 

1176  1 176 


9ldO)  141 1,200  <44Joo)  i4t  i|2loo(9,8  Length  of 

ic6,8  Length  of  the                  '  ^9^  [  Af  P^nd  that 

^ ^om  that  vibrates  double  fc.     .             '  L^ib-  *^*<^c. 

L    tionds,  or  30  times  in  a  minute,                          ''5*  '^  '?^ 

^»5^  .9iL     /   ^ 

i .  • .  147  In*T=^  12  3 

2H                                            ,  [Anfwcr, 


aa*  DOUBLE  RULE  OF  THREE 

£.  i*  Obferved^  that  while  a  ftone  was  decending  to  meafaie  the 
depth  of  a  welli  a  ftring  and  plumet,  that  from  the  point  of  fnfpeafioiiy 
or  the  place  where  it  was  held5  to  the  centre  of  ofdliationi  or  that  part 
of  the  bob|  which  being  divided  by  the  circular  line,  ftrock  frcKn  the 
centre  aforcfaid>  would  divide  it  into  two  equal  parts  of  equal  weight, 
meafured  juft  1 8  inches,  had  made  8  vibrations  ;  pray  what  was  the  depth, 
allowing  the  fame  as  in  Page  8o  for  the  return  of  found  to  the  ear  ? 

Firft  60  ••••.. 

5o  :^  784o,oooooooo(88,5437vib. 

64  [in  I  minute. 

168)1440 
i344 


39*2 

:   3600   t: 

39>* 

3»4 
108 

18 

I 

nf  3)141120,0 
1  6)  47040 

7840  Sc 

conds 

I765J9600 

8825 


17704)77500 

70816 


I77083J668400 
53IH9 


Then  6|o)88,5437 


1770867)13715100 
12396069 

319031 


.  1*47572^  Vibrations  in  a  fecond 
AHb  11475728)8,000000(5,421  Seconds  in  8  vibrations 

Now  1,421 

5>4^i 
5421 
10842 
21684, 
27105 


Then,  as=*i   :   16,083  ::  29,387241 

16,083 

88161723 
235097928 
1763234460 


29387241  J 

472,634997003  Feet,  found  was  returned  ttroog* 


Again,  as  1150     :     1     ::     472,634997003 

I 

1  i5|o)472,634997oo|3(,4io986953  Seconds/ 
time  found  was  returning. 

•/  5,421  —  ,411  =  5,01  feconds,  time  of  the  bodies  defcent;  snd 
5,01  X  5iOi  =  25,1 ;  alfo  25,1  X  16,083  =  403,674  feet,  the  depth 
of  the  well,  Anfwer.  E<6< 


IN  DECIMALS.  tjj 

£.  6.     In  Xfirijfiirig  a  wonder  of  the  But  I  the  dijtth  have  found.  txaStty  true. 

Peuky  ^^  By  gravity ;  a  method  fomething  new. 

It  E/don-ho/ef  as  poets  often  fpeaky  As  heavy  bodies  de  accelerate^ 

}9^ofe  depth  exaSly, none  could  e*erde/cryy  "J  Infpdces  known  firfi  to  Pirr  Newton  grefit-, 
Tho*  atheifiHohhskisutmoftJkilldidtryy  >    \  four  pond*  ruts  fiones  into  the  well  let  fall 

Who  wrote  d*  Mirabilihus  Pecci.  y  In  meafur'd  ttmey  agreed  in  numbers  all: 

^nd  burhfquf  Ctftfon  does  JfrfMge  things  A  ptndulum  fixty^ne  inches  lengj 

rehearfe  By  vfhich   the  time  I  meafured  was  not 
In  rufiie  words,  and  Hudibrajiie  vorfe,  ^'rong,  % 

How  he  this  monftrous  orifice  didplumby  Yibrated  fre%ly  whilfl  thai  each  fione  fell f 

But  could  pot  at  the  bottom  of  it  come  ^ight  times ;  by  which  the  depth  I'd  have 
iVith  l6  hundred  yards  of  rope  let  loofe ;  you  telly 

And  tells  ajiory  of  woman*  s  goofe  l  Allowing  righly  for  /A*  approach  of  found 

Fabulou*  tneoneyfo  may  the  other  be^  That  your  own  vforhs  may  not  themf elves 
Erroneous  tQOf  without  phi  lofophyy  confatmd? 

Firft'Qo  X  60=3600;  then  reciprocally. 

In*       fee,  in,  fee,  2 

Aa  39,2  :  3600  ::  61   :  2313,4426         •/    V   231 3,4426=48,09 

Then,  as  48,09  :  i  ::  8  1, 1663;  and  ,1663X60  =  9,99,  or 
10"  nearly,  the  time  the  pendulum  made  8  vibrations. 

Now  10X10=100  J  th?n,  as  *i  :  16,083  ::  100  :  1608,3  feet, 
found  was  returning.  Again  1150  J  i  II  1608,3  I  1,398  feconds> 
the -time  found  was  afccnding;  */  10  —  1,398  =  8,602  feconds, 
time  of  the  bodies  defcent ;  and  8,602X8,602=74,  nearly* 

Alfo  74X  16,083  =  1200,1^^  feet  =  400,473  yard$,  the  depth  of 
^Idon-hole. 


LVII.    FELIhO.WSHIP, 

RULE. 

DIVIDE  the  whole  gain  or  lofs  by  the  whole  ftock,  and  multiply 
the  quotient  by  each  perfbn's  particular  ftock,  and  the  feveral  pro- 
dufts,  will  be  the  refpedive  gain  or  lofs  of  each. 

Example  i.  Three  merchants.  A,  69  and  C,  freight  a  fhip  with  96 
ton  of  wine,  thus;  A  put  on  board  24,  B  32,  apd  C  40  ton;  but  the 
extremity  of  the  weather  obliged  them  to  caft  1 2  ton  overboard ;  how 
much  muft  each  merchant  bear  of  this  lofs  ? 


Firft  24*)- 32-1-40=96,  the  whole  (lock ; 
And  1 2 1  -^-96=,  1 25,  the  quotient. 
Then  24  A's  *]  {3  A's  lofs 

's 

's 


Ana  121  •7-90=>  1 25,  iiie  quocien 
24  A's*]  NA'j 

32  B's    VStock  X  ,125  =i  4  B's 
40  C*s  J  Is  C'J 


Proof  12  tons, 
2H2  E.2. 


h6 


FELLOWSfflP. 


J 


^  1 

E,  2.  Four  men  trade  together,  A  jmts  ifi  200A  B  i$o/»  C.  85/.  ai|d 
D  70/.  they  gain  60/.  •  what  is  the  (hare  of  each  f 
Firft  20Q-4- 1  jo-f-85-t-7o  -  505  the  whole  dock  ; 
And  60-^5059=^ 1 1 88 1  the  <)uotieat ;  then 


too  A's  ^ 
150  B's 
85  C's 
70  D's  ^ 


''Stock  X  >mS8i 


_  S9  d» 

{zSf'jSz      =  23  15  2,9  A*s  gam 

17,821^    =  17  16  5,2  B's 

10,09885  =10  I  11,8  G's    - 

8,31.67    =r     8*  6  4,1  D'f 


'^  Proof    .    £.60      o    o 

£»  5.  /«  honour  cf  C&ISFIn,  the  cord*wainers^  thty 
Prepared  a  feafi^  to  he  jomial  and  gay  ; 
Six  tanner 5y  eight  curriers,  at  firjl  took  their  place ; 
Sixteen  cordnpainers  vext,  all  *wtth  regular  grace; 
Then  the  cohUfs  next,  ,*who  niiere  tnventy  and  one^ 
'     At  taffle  fat  donjtfn  *with  their  hofi  merry  yohn  : 
When  dinner  Hvas  Q*ver  full  iumpers  did  pafi. 
Some  drank  a,  full  noggin^  and  fome  a  nvide  glafs; 
Qaro^fing  and  Jtnging  they  pafs  the  long  dayj^ 
No  fons  of  great  Bacchus  more  jovial  than  they* 
At  lafi  fox  the  reck'tting  the  t (inner $  did  callp 
Whiljl  fome  of  the  coblerj  did  nothing  but  ha*wl 
For  old  hocky  or  ftingo  ; — the  landlord  came  tn 
With  his  f cores  round  a  trc.ncher'-^to  v^ork  did  hegtrt. 
And  f'jund  that  Ten  Poundt  ^was  the  fhot  to  defray, 
'  Then  tell  me  Tyrq,  <what  each  had  to  pay, 
When  the  tanners  and  th'  other,  agreed  very  true. 
In  proportion  to  pay,  as'  five,  four,  three ^^  and  tvjof 
It  is  plain  by  the  quei^ion,  that  as  often  as  each  tanner  paid  51  •  the  othe|b 
paid  4f.  3i.  and  is.  a.pie<«e ;  which  fura  multiplied  by  the  number  of  each 
trade  or  occupation,  thus : 

I,  :      ■ 

=  i|5  And  10/.  ^  7,6  =s 

=  1,6  1,31578  the  quotient. 

=  254 


J. 


5 
4 

5 

2 


X 
X 
X 
X 


6  = 

8  = 

16  — 

2-1   r= 


3<^ 

48 

42 


??=  2,1 


Then  1,5^ 
1,6 
2,4 
'     2,1  ^ 


^Xij?3J578  =  ^ 


152  =  7,6 

1,97367  the  6  tanners  fliare 
2, 1 05  2 4^  the  8  curriers 
3, 1 578 7  2  :the  1 6  cordwainers 
2,763,138  the  21  cobler« 
j»    d, 
Alfo6)i,97367(,328945  r^  6    6 f  +  each  tanner's  fhare 
8)2,io5248(, 263156  =  5     3    4"  each  currier's . 
i6)3,i57872(,i97367  =  3   it^  +  each  cordwainer's 
9i)2,763i38(,i3i578  =  2-  7I -f.  each  cobler's 


i^vm. 


I    *31    I 

4 

LVIIL  DOUBLE  FELLOWSHIP. 

WHEN  t!ie  Ihares  of  partners  are  cofitiniied  in  company  tmequil 
times^  t!\ey  ocdifion  tbe  nasK  feilowfiiip  ^ith  tinej  or  double 
fdlowlbip ;  which  is  peiifonned  by  the  following 

RUL^.  Divide  the  wh(4e  gain  or  lofs,  by  the  firft  term  or  fam  of 
the  pxtxja^ls;  the  quotient  is  a  common  multipUtr^  by  which  ]|ialti{dy. 
}fig  the  feveiral  pro4u£ts,  you  will  haye  ^e  feveral  fltuet  DefoirmL 

Example  i.  Three  merchants^  A,  B|  and  C,  enter  into  partnerfhip 
thus ;  A  puts  into  thie  ftock  65/*  for  8  months;  B  puts  in  78/.  ior  iz 
months ;  and  C  puts  in  64/^  for  6  months  with  this  they  traffic^  and  gain 
166L  izs.  it  is  required  to  find  each  man's  ihare  of  the  g^m,  proporti^ 
fmaUe  to  his  ftock  and  time  of  pnploying  it  ? 


£. 

«r».   fro. 

65 

X  8  3=  5ZO  A 

78 

X  i«  s=  936  B 

84 

X  6  =  S04  C 

I] 


Stock  multiplied  into  his  time 


Sum    .     i960  ^    ■ 

i96o)i66>6(,o85  the  con^mon  pnultiplier 

Then  520  X  jo8f  =  44»^     =  44    4    o 

And   936  X  >o8j  =  79,56  s=  79  If     zi  B's     \  Cai« 

AlfQ   50^  X  »^^5  ==?  42*^4  —  4^  »^    9-' 


ii  B's     \ 


Proof  £.  166  12    Q 

£.2.  Four  flierchants  trade  after  this  manner  ;  A  puts  in  too/.  fi)f 
S  months  ;  B  puts  in  80/.  for  5  months^  and  then  put$  in  40/.  more  fi>r 
3  months  loneer  ;  C  pots  in  1 76A  for  4  months,  and  then  takes  out  50/, 
for  four  months  more ;  D  pate  in  a  30/*  for  6  months,  and  then  takes 
put  the  whole :  they  gained  zizL  ioi»  what  is  the  gain  of  each  ner- 
chant; 

800  A's  Stock  and  time 

.  7°+   1  1208  G'« 
1380  D'i 


£• 

i 

m9» 

100 

X 

8 

rs 

80 

X 

s 

= 

120 

X 

3 

= 

176 

X 

4 

x= 

126 

X 

4 

rr 

»3t> 

X 

6 

=: 

Sum    -    r     4148 
4i48)2i2,5o(,o5it3  the  common  multiplier 

Then 


^3* 


Then 

And 

Alfo 


DOUBLE  FELLOWSHIP. 
Soo  X  ,05123  =  40,984    =  40     19 

760  X  ,05123  ~  38,934^  =38    18 

1208  X  105123  =  51,4760  =  fix     17 


8     A'8  Share 
8^  B's 
8|  C's 


Sum    246tQ)x84,5(,Q75  the  quotient 


Then    960 

J  000 

500 


o   1  f  7^      A 

P    \  X  ,075  =  ^    75      B' 


A'sGain 
s 

s 


Proof    /.  184,5  =3  184/.  10/, 


E.  5,  Four  meifchants,  A,  B,  C  and  D,  enter  into  fartncrltip  thaa; 
A  put  tQ  64A  lOi.  foi*  4f  months  ;  B  put  in  78/,  151.  for  6  months; 
C  put  in  1 12A  I4x«  for  8|  months ;  and  D  125/.  5/.  for  5 J  months; 
they  gain  108/.  1 8x.  ^\d.  what  is  due  to  each  in  proportion  to  their  ilockl 
and  time  they  were  employed  ? 

Firft  64,5  X  4,5     ==  290,25     A's  dock  and  time 

78,75  X  6        =  472,5       B's 

112,7  X  8^75  =  986,125  C's 

125,25  X  S^'^Sl='  657,56251)'^ 

Sum    ^     2406,4375 

And  2496,4375)io8,9i875(,o4526i  the  quotient 
Then  290,25      \  C    13,1370  A's  Gaii^ 

'^7?'5         I  y    04.C261  -^  \     ^'>3859  B> 
,      986,125     \  X  '^«i^i  -  j    ^4,633^  c's 

657,5625  J  t    29,762     D's* 

Propf    -     <,      108,9179  =:  108/;  ^8^  4i^. 

}Jote.  Queftions  of  this  kind  feldom  occur  in  bufinefs,  thorefore  to 
enlarge  on  this  head  would  be  entirely  ufeleft. 

tix. 


Likcwifei38o.  X  ^^^J'^^S  =^  701^97^:  =  7<>     '3  '»*  !>'»  ' 

I 

Proof    •    /.  212     10    o 

'    E,  3,  .  Three  merchants.  A,  B,  and  C,  tr^dc  together ;  A  puts  in   ' 
«^o/.  for  8  Qionths  \  B  250/*  for  4  months ;  and  C  loo/.  for  5  montht ; 
they  ^ned  184/.  \ou  what  is  each  man's  (hare  of  the  gain  t  \ 

Tirffi  120  X  8  =    960  A's  Stock  and  time 
250  X  4  =  1000  B's 
100  X  5  =    500  C'« 


t   m  3 


LIX.  SIMPLE  INTEREST. 

INTEREST  is  the  ptemium  allowed  for  the  loan  of  moiiejr^  icd      See 
ScaionXVIILPageii4. 

There  are  feveral  ways  of  computing  fimple  intereft ;  as  by  the  fingic 
and  double  rules  of  three^  &c*  But  all  computations  relating  to  lim^le 
intereft^  are  grounded  upon  arithmetical  progreflion ;  I  (hall  from  thence 
iqake  uie  of  fuch  general  theorems,  as  will  fuit  all  cafes;  In  order  to 
that^  here  are  five  letters  to  be  obferved,  viz. 


Let 


r  P  r=  any  principal  or  fum  put  to  interefl;. 

11  = 


Ui 


the  intereft, 
T  r=  the  time  of  the  principal's  continuance  at  intereft, 
the  amount,  or  principal  and  its  intereft. 
the  ratio,  or  rate  per  cent,  per  annum. 
The  ratio  is  the  fimple  intereft  of  i/.  for  i  year,  at  any  given  rate; 
ftnd  is  thus  fouhd: 

£^    £^  £' 

Viz.  lOo  :  5  ::  I  :  ,05  the  ratio  at  J  per  cent,  per  annum 
Or,     100  :  4  ::  I   :  ,04  the  ratio  at  4  per  cent,  per  annuiti. 
And  in  this  manner  the  ratios  in  the  following  table  are  £>und« 

TJBLE. 


When  the  principal,  time,  and 
rate  per  cent,  are  given,  to  find  the 
intereft, 

RULE.  Multiply  the  principal, 
rate,  and  time  continually  into  one 
another ;  the  p?odu(ft  is  the  intereft 
fought. 


Or,  if/=  the  principal,  tczz  the  time,  t=.  the  rate,  and  /=  the  intereft, 

THEOREM  u    ftr=il. 
Example  i.    What  is  the  intereft  of  241/.  for  3  years,  at 4percent, 
yer  annum  ? 


1  Rate.                      Ratio.      | 

3    1 

fl 

r  .oi 

3l 

/ 

3035 

3i 

^0375. 

+  y^.^ 

,04 

4i 

,0425 

4l 

i045 

5     J 

' 

L  yos 

iy  Theorem' 241  = /. 

3  =^.' 

»04=  »•• 
J^.  28,92  z=z  ftr, 
20 

I.  18,40 

d.  4,80 

4 
fn.  s§%  Anf*  28/.  18/, 


E.  2.  What  is  the  intereft  of 
842/.  lox.  for  four  years,  at  5  per 
cent,  per  annum  ? 

By  the  rule  842,5  Principal 

,05  Ratio 

42,125 

4  No.  of  years 

£.  168,500 
20 


J.  10,000 
Anfwer  168/.  lox. 


E.  3. 


^    I 


«4a 


SIMPl^  INtERESt, 


"E^  5«    What  19  the  intereft  of        £.4.     MThat  it  the  intenff  •£ 
ioyooo/.  for  7  yean>   at  44  per    482/.  i7j.6/.  for  6f  years>  at  4I 


cent,  per  anmrnt? 

r  20000     =   /* 

,04?  ==  r* 

I 00000 
80000       ' 


per  cent*  per  aimum  ? 
48M7J==/. 

1951500 


900,000  =  /  r. 
7  =^ 


jC  •  6300  ==  /  ^  r*     Arifwef 


108646875 
130576250 


Anfwer  141,^409575  =  141/.  41.  9|/. 

LX.  ff^&en  ty  Inter  eft  required  is  for  Days  only. 

RULE. 

MULTIFLY  theihtereft  of  1/.  for  i  day^  at  the  given  rate,  by  the 
principal  and  number  of  days  for  tlie  anfwer. 

The  intereft  of  i/»'  for  one  day  is  thus  found*  viz. 

d.        £.       d. 
As  565  !  ,05  II  I  I  ,0001569865,  &c.  the  intcreftef  i/.  for  owH 
day,  at  5  per  cent*     And  in  thii  noaimer  the  fottofving  table  i^  made. 

TABLE. 


Per  cent. 

Decimals* 

5^ 

nn 

,0001369865 

4l 

= 

^00612528767 

4 

= 

,00010958904 

3i 

/ 

,00009589041 

3 

= 

,00008219178 

Example  i^    Whatisthe  intercft  of  547/.  15/^  for  320  dayiSi  at  j 
per  cent,  per'  annum  ? 

jooo  1369865  Ratio 
547,75  Principal 

6849515 

9589041 

9589041 

5479452 
6849315 


^075054245825 

520  Number  of  days: . 

1 500684916500 
i25 102757475 

Anfwer  24^010958664000  3=:  24/.  ox.  t\di 


kffoji 


1  SIMPLE  INTEiESt.  ^41 

I  Apin  thus  :  ^47,75;  Principal 

320  Number  <;f  days  ' 

\  10955^00 

I         *73ioo]l752|SOjOo{2450lb9t=24/.  ox.  2\d.  the  anfwer  as  befete. 

£•  2.    What  is  the  intereft  of  i^ol.  from  the  i8th  day,  of  January 
I       to  the  I  ith  of  Novemberj  at  5  per  cent,  per  annum  f 

!  ,0001369863 =:r 

150=1/4 

68493150 
t 369863 

,0205479450 

^  =  ^ 

1438356150 
1849315050 
I  s       410958900 

AxSvrtt    6,1027396650  =  61*  is.  old. 

I 

Again  thus ;     150  Principal 

297  Number  of  days 

1050 

300 
73|oo}445|5o(6|i6l  =  6L  2;.  o^d.  asbldfore. 

E.  3.    What  is  the  intereft  of  40/.  for  50  daysj  at  3  per  cent  ? 
,00008219178  =  r. 

40=/> 
^00328767120==/ r, 
50  =  /t 

Anfwfer  ,  16438356006  =//r==3xi  ${d; 

Wheti  the  principal^  tune,  and  rate  per  cent,  are  given,  t6  find  the 
amount,   » 

RULE.     Find  the  intereft  by  thebrem  i,  which  added  to  the  prin* 
c^  will  give  the  amount. 

THEOREM  2i  pfr-X'PzrzAi 

ExA&lpLE  t.    What  will  312/^  los.  amount  to  in  3  years^  at  4  pe^ 
cent,  per  annum  ? 

*  Tht  rcafon  of  this  contrailioii  may  be  feco  in  Scftion  XVIH.  Page  124. 


^ 


24,  SIMPLE  INTEREST. 


312,5=/. 

,04= r. 


..;»  1 2,  500=/ r. 

37,500=/m 
Anfwer  jf .  l^o, 000^ ptr-^-f. 

k 

E2     What  wiU  671/.  amount        E.  3.  What  will  joo/.  amoot* 

to  in  8i  years,  at  4i  per  cent,  per  to  in  6  years  120  days.  «  4!  per 

annum?         672  Principal  •    .  cent,  per  annum  ? 

^U         -     .  6,328767=^ 


3360  „ 

2688  31643835 

,— rrr-  44301369  , 


,30o6i6432C=/r. 

257,0400  =  Intercft  > ^  ^  ^ 

672  Principal  -^ — •- —  ,  ^     , 

,— ^ ,  I,  650,3o82i625=//r4-/=65o/. 

Anf.  929,0400=929/.  OS.  9i^.        5^;,jy.  Anfwer 

When  the  rate,  time,  and  intereft,  arc  given,  to  find  the  principal, 

RULE.     Divide  the  inteteft  by  the  produd  of  the  rate  and  time,  the 
quotient  is  the  principal. 

•       / 

THEOREM  z.     -r=^ 

tr 

Example  i.     What  principal  being  put  tointereft  for  2  years,  witt 
gain  60/.  at  5  per  cent,  per  annum  ? 

Firft  2  X  ,05  =,  10  the  produft  of  the  ratio  and  time 
!  Then  10)60,00(600/.  the  anfwer 

E.  2.      What  principal  being  put  to  intereft  for  3  years,  will  gain 
i  69/.  1 3^.  6y.  at  5  pec  cent,  per  annum  ? 

Firft  J  X  105  =,  1 5  product  of  ratio  and  time 

I    3)13935 
Anfwer      464,5  =:  464/.  io;> 


SIMPLE  INTEREST. 


24.3 


.  E.  5-  What  principal  being  put  to  intereft  for  4^  years,   will  gaia 
c8/.  1 4j.  .6</.  at  4  percent,  per  annum? 

Firft  4,5  X  >04=,  1 8  produdl  of  ratio  and  time  , 

9)293,625 

326,25=326/.  5r.  the  anfwer 
When  the  amount,  rate,  and  time  arc  given,  to, find  the  principal, 
RULE.     Multiply  the  rate  by  the  time;  add  unity  or  i,  to  the  pro- 
duct for  a  divifor,  by  which  fum  divide  the  amount,  the  quotient  wil}  be 
the  principal. 

a 
THEOREM  j^.    — \=f. 

Example  r.     What  principal  will  amount  to  4700/.   in  j  years, 
at  j^  per  cent,  per  annum  ? 

5 X,o35-|-i  =  1,175;  Jthc"*  4700/.  -r-  I1175  =  4000/.  the  anfwcr. 

The  work  at  length:    ,035 

' 5-      ■ 

+  1,000 

1,175)4700,000(4000  Anfwcr  as  before 
4700 

o 
E^  2.    What  principal  being  put  to  intereft  will  amount  10354/.  4J. 
of  ^.  in  7  years,  at  2^  per  cent,  per  annum  ? 

7 

>245 
-}- 1,000 


''^5)354*202083(284,499= 
2490      ^84/.  gs.  iiid, 

10520     Anfwcr 
9960 

5602 
4980 

6220 
.  4980 


E.  3.  What  principal  being  put 
to  intereft  will  amount  to  40A  in  3 
years,  at  5  per  cent,  per  annum  ? 

Firft  ,05  X  3  +  I  —  ''^5 ;    ^^^" 
1,15)40^00000(34,7826=  34/. 

345  (15^-  71^-  Anf. 

550  ' 

.460  . 


900 
805 


950 
920 


12408 
1 1 205 


12033 
1 1 205 


300 

700 
690 


82S 


10 


When 


2  I  i 


^44       •  SIMPLE  INTEREST. 

When  the  prindpal,  int^reft  and  rate  are  given,  to  find  the  timei      * 
RULE.    Divide  the  intereft  by  the  produ6i  pf  the  principal  and  rat«| 
the  quotient  is  the  time.  / 

THEOREM  5. =/, 

Example  i.    In  what  time  will  2oo/«  gam  60 A  at  5  per  eentj  per 

annum?  200=/. 

Anfwer    6  Years  =  /. 

E,  3.  In  what  time  will  260A  gain  64/.  7^.  at  4I  per  cent,  per 
annum  f  Firft  260/.  X  ,045  =  1 1,7  the  produdl  of  the  principal  and 
rate ;  and  64/.  7^.  =  64,35  ^  Intereft. 

Then  X  i,7)64,35(5,5==5|  years,  the  anfwer. 


E.  3.  In  what  time  will  500/,  gain  1 30/.  9/.  at  3$  per  tttit.  per 
annum  ?  Firft  500/.  X  ^03  J  —  17,5  produd  of  the  principal  and  rate; 
and  130/.  9i,  =  130^^45  the  intereft; 

Then  i755)i3o>45(7^4  =  7  y^a"  146  days,  anfwer 
WhcYi  the  amount,  principal  and  rate  are  given,  to  find  the  time, 
RULE.     Divide  the  amount  lefs  the  principal,  by  the  produdl  of  the 
principal  and  rate,  the  quotient  is  the  time. 

,                            a—p 
THEOREM  6. =  ?. 

Example  1.  In  what  time  will  284/,  amount  to  354/!  at  5  per 
cent,  per  annum  ? 

In  this  example. /7  =  35^4,  P=  284,  and  r  =,  05. 

354—284 70  _ 

Then  per  theorem  ^g^.  x  ,05  *~i4,2~4i929S  =  4  years,  339  days, 
the  anfwer.     The  work  at  length : 

284     354 
^05     284 

14,20     )  70^00000(4,9295  =  4  years,  339  days^  anfwer 
568 

1 320 
1278 

420 

284 

.1360 
1278 

820  - 

710 

1 10  .        E.  «• 


SIMPLE  INTEREST.  .     t^ 

E»  u    In  what  tisCke  will  536/.  5^;  amotuft  to  423/.  lOi.  at,  4I  pep 
cent,  per  annttin  ? 

In  this  example,  a  =  423,5,/  =  336,25,  and  r  =  ,045 

Then  per  theorem,  ^^UJ^  ^  ^llli—  =5766  =  c  years, 
^  336,25X,045  15^131^5  .  ^  , 

^79  day»,  the  anfwer« 

The  vork  at  length,  423,5 

336,25 


15,13125)87,25000(5,766  =  5  ycarj^,  279  days,anf» 
75£5625_ 

11593750  336,25 

10591875  >045 

I6OI875O  I68I25 

9078750  134500 


9400000  1591312^ 

9078750 


321250 

When  the  principal,  intereft,  and  time  arc  given,  to  find  the  rate  per  cent, 

KULE.    Divide  the  intereft  by  the  produdof  the  principal  and  time 
Ae  quoti«Qt  i$  the  rate. 

THEOREM  7:  -L-^r. 

Example  i>    At  what  rate  per  cent  will  260/.  gain  64/.  7/.  in  5$ 
years? 

In  this  example,  /  s=  64,35,  /  =  260,- and /  =  $,$. 

Then  per  theorem,  -    ^'^^    =  -^^  =  ,'045,  or  41  per  cent,  the 
^  *  26oXSs5        H30 

anfwer. 

The  work  at  length,  260 

1300 
1300 


H30iO)64>35(i045  ^tc  iz=  4I  the  anfwer. 

£Zi 

715 

7^5 


• .  • 


£.  2. 


246  SIMPLE  INTEREST. 

E,  2,     At  what  ratcpcr  cent,  will  216/.  loj.gain  43/,  6s.  in  47ears  ? 

216,5 

'4 
866,  )45,3o(,05  =  j  per  cent,  anfwcr. 

4330 

•      •     •      • 

When  the  principal,  amount,  and  time  are  given,  to  find  the  ratc^ 

RULE.  Take  the  diflfercnce  between  the  amount  and  principal,  and 
divide  it  by  the  produd  qf  the  principal  and  time,  the  quotient  is  the 
rate. 


THEOREMS.    ll~^ 


=  r. 


■  '      •  •■/  • 

Example  i.     At  what  rate  per  cent,  will  142/.  ^s.  amount  to  177/. 
2j.  o^d.  in  3I  years  ?  ■ . 

In  this  example,  a  =  177,1010416,  /  =  142,25,  and  /  =r  7. 
Then  per  theortm,    ^77.1010416-142^  34.8510416 

■  ■         I  ;  '"^'C^V  995>75       = 

,03498  =  3/.  9/.  I  lid.  per  cent,  the  anfwer. 

The  work  at  length,  142,25     177,101041(5 

7     142^25 

995>75  )   34.85 io4i6{,o3|498  =  '3/.  9^.  iij/, 

298725                 20  per  cent,  the 

497»54         9,960  anfwcr  as 

399300               12  above* 

"985547      11,52 

896175       4 

893666      ^2,08 

796600    V 

97066 

E.  2.    At  what  rate  per  cent,  will  260A  amount  to  324/.  7^.  in  5f 
years? 

In  this  example  az=  324,35,  /  r::  260,  and  /  ~  5,5. 

►*.t  ,  324>3C — 260        64,3  c 

Then  per  theorem,  — ^   ^    ^  :=s  ~^~  zi:>04C,   or  4t  per  cent, 

260x5,5  I43Q 

Ae  anfwer.  The  work  at  length* 

•  260 

1300 
130 

1 430,0)64, 3 5o(,045,  or  4|  per  cent,  the  anf. 
57^Q 

- 

.      ,         '  7150 

7'5Q 
••••  E«  5. 


SIMPLE  INTEREST. 


«47 


£•  3.  At  what  rate  per  cent,  will  672/.  51.  amount  to  847/,  17*  6d, 

in  5I  years  ? 

In  this  example,  a>=z  847,875;,  /  =  672,25,  and  /  =  5,5. 

847,875  — 672,25  _  175,62500 

Thttiper  theorem     — TZTTZZTTZ ^/:^>,  ^<^r —  =^047?^ 

*^  672,25X5*9  3697>375 

or  4|  per  cent,  the  anfwer.  •  , 

LXI.     Cy  'Annuities  or  PenJton%  in  Arrears^  i^c. 

AN  annuity  is  a  yearly  income  arifing  from  money,  &c.  and  is  either 
paid  for  a  term  of  years,  or  upon  a  life. 

Annuities  or  penfions  are  faid  to  be  in-  arrears,  when  they  are  payable 
or  due  either  yearly,  half-yearly,  or  quarterly,  and  are  unpaid  for  any 
number  of  payments,  and  each  payment  at  the  it  is  due,  (imple  intereft 
is  allowed,  at  a  certain  rate  per  cent. 

When  the  annuity,  rate,  and  time  are  giyen,  to  find  the  ampnnt ;  that 
is,  when  U,  R,  T,  are  given,  to  find  A. 

Here  U  rq)refenti5  the  annuity,  penfion,  or  yearly  rent.  A,  T  and  R, 
as  before. 

RULE.  Multiply  the  time  by  itfelfi*  and  that  produft  by  the  annuity ;  ' 
from  this  fubtradl  the  produft  of  the  annuity  multiplied  by  the  time,  and 
divide  the  remainder  by  2  ;  multiply  this  quotient  by  the  ratio  of  the  rate 
per  cent,  and  to  this  produft  add  the  time  multiplied  by  the- annuity,  the 
fum  will  be  the  amount. 


THEOREM  q. 


ttu  —  tu 


X  r  •  -j-  /«  =:^,  the  amount. 


Example  i.     If  an  annuity  of  50/.  be  forborne  or  unpaid  5  years, 
what  will  it  amount  to  in  that  time,  at  5  per  cent.  ? 

In  this  example,  «  ^r  50j  /  =  5,  and  r  =  ,05. 
50=  «. 

250  'Si  tu. 

5 


1250  = 

ttu. 

— 250 

2)1000 

500 

,05  = 

r. 

25,00 

+250    • 

Anfwer  £.275,00 


Not^.  :+  in  the  9th  theorem 
denotes  that  all  its  fuccccding 
terms  muft  be  added  to  all  its 
preceding  terms. 

£*•  2a 


24^  SIMPLE  INtERKST, 

E«  1.     If  a  houTe  be  let  upon  a  leafefor  7  years,  at  4;/.  per  axmiuOi  I 
defire  to  know  the  amount  for  that  time,  at  4  per  cent,  per  anniun  ? 

In  this  example,  u  ■=.  4;,  '  =  7>  ^d  **  =^  >04< 

Then  per  theofem,  ti^i^'—li^  X,o+   :   +45X7=3ji,8r: 
3^2/4  16/.  the  anfwer.* 

At  length  thus,  4^ 

X7  »^«''«     When  the  annuity^  Jkc# 

777  is  to  be  paid  half-yearly,  or  (piar- 

w  ii  terly,  then  for  half-yearly  payments 

^  takehalftheratio,  half  the  annuity, 

^*^5  &c.  and  twiee  the  number  of  years; 

^~3^^  and  for  quartely  payments,  take  a 

-7-2)1890  fourth  part  of  the  ratio,    a  fourth 

"TTi  part  of  the  annuity,  and  four  tiines 

y  Q .  the  number  of  years,  and  then  pro* 

— ^  ceed  as  before  dire^led* 

Anfwer  352^8  =  352/.  i($^«as  i^ove^ 

E.  3.  If  1 25/,  yearly  rent,  penfion,  &c.  be  forbtoie,  ^  iinpai<!(  % 
years,  what  will  it  amoutit  to  in  that  time,  at  3  per  cent,  fdreach  pay- 
ment as  it  becomes  due  \ 

In  this  example,  »=:  125,  ^  =  ^,  and  r  ==,03. 
Then  per  theorem,  "^^^^^~"^^^  XiQ3  I  +J«jX3=386,iJ 

Z 

rr  386/.  5x.  the  anfwer. 

E.  4*  If  a  falary  of  1 25/.  payable  every  half-year,  f'cmain  uhpald  for 
3  yearsi  what  will  it  amourtt  ttf  in  that  time,  at  3  percent,  per  anflttm? 

In  this  example  «^  62,5,  /  =  6,  and  r  ==  ^615,  per  Note. 

Then  per  theorem, -i-^^ _il±-X,oi5    :    -f'62,5Xfe 

389,0625  ■=!  389/.  I  J.  3^.  the  anfwer. 

E.  5.  If  a  falary  of  125/.  payable  every  (Quarter,  was  left  unpaid  for 
three  years,  what  would  it  amount  to  in  that  time,  at  3  per  cent,  per  ami.  ? 

In  this  exampfc,  a  =  31,25,  /  ~  1 2,  r  =r  ,0075,  pfer  Note. 

rr^  1.  3ij2?Xi2Xt2 — 3Ij2CXl2 

Then  per  theorem,  ^  '  ^  "^        t-LJS±l  X/>07Sl+3h^ 

X  1 2rr39o,46875rr 390/.  9^.  4|r^.  the  anfwer,- 

Al 


r 


siMttfi  nrrtMsst/  i49 


At  Kiisth  tiius^    3i^2j; 

X   i^  ,  ' 

375,00  A(7//.    It  tnay  be  obfcrved  By 

X  12  •  comparing  the  jinfWers  of  the  three 

-     '  laft  cxampfesi  that  the  half-yearly 

^{»j^  payments    arc  more    advantageous 

- — —  than  the  yearly,  and  quarterly  mor« 

^H'^f  than  the  half-yearly. 

2062,5 
X  »oo7y 
1031 25 

.    ^44375 
15,16875 

+37?   ■ 
Arfwer  390,16875  =1396/4  gsi  4-id.  as  before** 

When  the  amount,  rate  and  time  are  given,  to  find  the  annuity  $  or 
when  A,  R  and  T  arc  given,  to  find  U, 

RULE.   Multiply  the  fquare  of  the  time  by  the  ratio,  to  which  pro 

doft  add  twice  the  time ;  and  from  that  fum  fubtra^  the  time  multiplied 

by  the  ratio,  for  a  divifor :  multiply  the  amount  of  the  annuity  by  2  for 

a  dividend  3  the  quotient  arifingfroift  this  divifion  will  be  the  annuity 

.  required*  •  '        '        '  '  ' 

Example  i    If  the  stmbunt  of  an  annuity  for  5  years^  at  5  per  ^enti 
h^tjfL  what- is  the  annuity  ? 

5  5  S  ^1$ 

Xy  i  *05  z 


25  10  #25  J50 

X*o5 


4.16        # 

-    11,25 
—25 

11,00)550(56/.  the  Anfwen 

o 

Note*  When  the  payments  ar^  half-yearly,  take  4  times  the  amount 
of  the  annuity  ;  if  quarterly^  8  tiihes  -the  amount,  and  proceed  With  the 
ftte  and  time  as  before  direded  5  fee  Page  248. 


%So  SIMPLE  INTEREST. 

K.  2#    If  a  falaty  payable  yearly  amounts  to  ^ntl.  i6s.  in  7  years^at 
4  per  cent,  what  is  the  lalary  ?  . 

In  this  exan^k}  a  ss  352^8^  ^  =  7i  and  r  ac  >04« 

The  work  at  length,    7  7  7  352,8 

X7.  j04  2  t 

49  i«8  H  705^^ 

X,04 

—  ,  ?i 

15,96 

—,'28 


»5*68)705,6o(45/.  Anfwcr. 
6272 

7840 
7840 


•  *  •  • 


%  3,    The  amount  of  a  falary  payable  half.yearly,  for  five  years,  at 
^  per  ce^v  is  27  8/.  2/«  6//*  what  is  the  falary  ? 

4« 
Theorem  for  half;>yearly  payments      ■        =  U,  the  annuity 

In  the  aboveexample,  a  ;;=  tySfiz^,  t  =  10,  and  ^^,025. 
Th«  work  at  length,  10  10  10  278,12; 

10  2         9025  4 

I I 12506 


100 

»025 

2(P     ,250 

500 
200 

2,500 
•f-20 

• 

22,500 
— 250 

i.           - 

y 

22,250)  1 1 1 2,500(50/.  Anfwcr. 
I I 1256 

£»  4* 


F 


SIMPLE  INTEREST.  151 

£•  4*    If  tUe  amount  of  an  annuity,  payable  quarterly,  be  1629/t 
>•  6d.  for  6  years^^at  3  per  centj  what  tf  the  annuity  ? 


24. 
24 

24 

2 
48 

24 

>o075 

120 
.  168 

1629,375 

8 

96 

48 

1303J1OOO 

576 

,0075 

,1800 

1 

2880 

• 

4032. 

4*3200 

+48 

52,3200 
— ,1800 

- 

• 

52,1400)13035,00(250/.  Anfwer 


.     'When  the  annuity,  amount,  and  time  are  given,  to  find  the  rate  of 
intereft  ;  or  when  U,  A  and  T  are  given,  to  find  R, 

RULE.  From  twice  the  amount,  fubtradl  twice  the  annuity  multi. 
plied  by  the  time,  and  divide  the  remainder  by  the  fquare  of  the  time 
maltipUed  by  the  annuity,  made  leTs  by  the  time  multiplied  by.  the  an* 
jiaity»  and  the  quotient  will  be  the  ratio  of  the  rate  per  cent* 

I 

.  Note.    If  the  payments  be  half-yearly,  the  amount  and  annuity  muft 
each,  be  multiplied  by  4  (that  is  \a — \ut  mud  be  taken  for  a  dividend) ; 
if  quarterly,  by  8  <viz.  %a — %ut)\  in  every  other  rcfpcdl  proceed  as 
Ibefbie-mentioned.    See  page  248. 


CxAMPLE  I.    If  an  annuity  of  50/.  per  annum  amount  to  275/.  in  5 
lyears,  what  is  the  rate  per  cent  ? 

•2K2  .        '  27; 


} 


,5t  SIMPIE  INTEREST, 


»75- 

59 

JO 

5 

5JO 
—500 

"  100 
5 

5 

1000)  Jo,oo 

500 

125:0 

—250 

5 


Anfwcr    ,05,  rtr  5  per  cent.    ,1000 

E,  2#    If  a  falary  of  250/.  per  annum,  amounts  to  i6|2/#  lox,  in  6 
y^^rs,  what  is  the  rate  per  cent  ? 

6 


250  1500 

2  6 


i6i«,5  500  9000 

1  .6  *— 1500 


^225,0  3000  750Q  Divifor^ 

— 3Q0Q 

7  joo)  225,09(,03,  or  3  per  cent,  ^JWer, 

22;,00 

•  •  ♦  •  • 

E.  3*    If  afalaqir  of  50/.  pet  annum,  payable  half-yearly,  amounfs 
to  278A  zs.Sd^  in  5  years,  what  is  th?  rate  per  cent  ? 


4 

III2j5QO 
•tpIOOO 


10 
250 

^5 

.  10 

25 

4 

^50 
10 

100 

10 

2500 

-^2jO 

a250)  Ii2,joo(,o5,  or  j  percept,  the  anfwr 
ij  250 


1000  22.50 


•     •    f     •     • 


£t  4* 


SIMPLE  INTEREST.  453 

S.  4.    Su]X)ofe  a  penfion  of  250/.  per  annual^  payable  quarterly, 
tfmrtniits  to  1029/*  ^s^^d*  in  6  years^  what  is  the  rate  per  cent  ? 

Theoroll  for  quarterly  payments,  •— — -^—  =  h 

utt  —  m 
In  this  e;i^W^^i  <r  5s  1629,37.5,  u=z6ii$i  and  /  =  24^ 

1629,375,  X  8— 62,5  X  8  X  24.        loajioo. 
*  Then  per  theorem, 


•>■■-•«•» 


62,5  X  24  X  24—62,5  X  24  3450Q 

zsz  ,03,  or  3  percent,  the  anfwcr. 

When  the  annuity,  amount,  and  rate  are  giveni  to  find  the  time ;  or, 
"urhcn  U,A  and  R,  are  given,  to  find  T, 

RULE.  Divide  2  by  the  ratio,  and  fubtraft  i  from  the  quotient  ; 
then  fquare  the  remainder,  and  divide  the  fquare  ty  4 ;  to  this  quotient 
add  twice  the  amount  divided  by  the  annuity,  multiplied  by  the  ratio^ 
and  extrad  the  fquare  root  of  the  fum.  Laftly,  from  this  root  fubtradl 
half  the  number 'found  by  dividing  2,  by  the  ratio,  and  fubtrafting  i 
jErom  the  quotient  i  this  refult  will  be  the  time. 

.  THEOREM  12.     Firft  ^  —  iz:zx,        then\/- — 4^  ^ 

r  '  ur  4 

X 

;  -^  .-•  S5  3*,  the  time. 

'2 

■  • 

•r 

Example  i  •  In  what  time  will  an  annuity  of  50/.  per  annum 
amount  to.  275/,  at  5  per  cent  ? 

In  this  example,  a  :=  275,  IT  =  50,  and  r  =::  ,05. 


,05)2,00 
40 

inn  •■■•   ■« 

39 
3? 

351 
117 

50=:«, 
,05  =:r. 

2,50  =  »r.    • 

39-^  AT. 

4)1521 

« 

275  =/r. 
2 

•4-220 

2>5lo)55|ojOo(22a 

JO 

550  =Z  2  47. 

<5oo,a*5{24,5      . 
4          >9>S 

50 

* 

44)200       5,0  Years, 
176 

485)  2425 

2425 

anfw.            0 

If 

If 


«f4     '  SIMPLE  INTEREST. 

If  payments  are  half-yearly,  the  time  will  be  equal  to  the  number  c^ 
half  years ;  if  quarterly,  the  time  will  be  equal  to  the  number  of  quar- 
terly payments ;  with  the  ratio  and  annuity  proceed  as  before. 

£.2.     If  an  annuity  of  2$o/.    per  annum,   payable  half.yearly^ 

amounts  to  1623/.  iji.  at  3  per  cent,   what  time  was  the  payment 

forborne  ? 

In  this  example,  a  =  1623,7;,  u  =  125,  and  r=  ,oi;. 

2 
Then  per  theorem  firflj i  =  131,8  =  x. 

Then  V  '623,7^  X  ^    ,     i32,8xTiM  .  _  ii^    ^ 


V  IHM    ,    '75o7>68  .  _^^^^  ^  ^^1^8:9^  -66,1  =  78. 
'*875;  ^4 

1—66, 1  =:=  1 2  Half  years,  or  6  years,  the  tim6  required, 

LXII.  Of  the  Prefent  fTorti  of  Annuities,   &c. 

WHEK  the  annuity,  rate  and  time  arc  given,  to  find  the  prefent 
worth ;  or  when  U,  T  and  R  are  given,  to  find  P.    Here  P  re- 
pref^ts  the  prefent  worth ;  U,  T  and  R,  as  before. 

RULE.  Square  the  time,  and  multiply  the  produA  by  the  ratio;  to 
this  add  twice  the  time ;  then  from  the  fum  fubtradl  the  time  multiplied 
by  the  ratio,  and  let  the  remainder  (land  for  a  dividend.  Next,  multi- 
ply twice  the  ratio  by  the  time,  and  add  2  to  the  produ6l  for  a  divifbr  ; 
laftly,  divide  the  one  by  the  other,  and  multiply  the  quotient  by  the 
annuity,  penfion,  8iC.  and  the  produ^  will  be  the  prefent  worth. 

-•    THEOREM  13.     illZlLLtli  ;  x  »  =;  i?. 

2/r  +  2 

The  fame  is  to  be  obfcrved  here,  for  half-yearly  and  quartely  payments, 
as  before-mentioned. 

^  Example  i.     What  is  the  prefect  worth  of  200/.  per  annum,  to  con- 
tinue 6  years,  at  5.  per  cent  ? 


6=zt. 

6 

6=zt.      . 

6 

2 

,05  =  r. 

36 

12  =r 

2/.              ,30  =  /r. 

»o^      ' 

2 

1,80 

•           -  ' 

,6a 

— /50 

+  2. 

1*50 

Divifor  2^60  =  /  r  X  2  +  ^ 

4- 12 

$,60)13,50(5,1923 

200 

1 

1038,4600  =  1038/.  9;.  2;^/,  Anfwer.  E.  2. 


SIMPLE  INTEREST-  2j5 

B*  2.    What  is  the  prdent  worth  of  at  houfe,  whoje  yearly  rent  b 
75/.  per  annam^  to  continue  9  yearsj  at  6  per  cent  ? 


9 

9 

.   9 

,06 

9 

2 

9 
,06 

81 
,06 

»54 

18 

1 

>54 

2 

4.86 

1,08 

—  .J4 

tt 

+  2 

4»3* 
+  18, 

3.08 

3,08)22,32  (7,24675  X  75  ==  543»5<i625  =  543A  los.  i^d.  Anf. 

E.  3.    What  is  the  prefent  worth  of  40/.  per  annum,  payable  half- 
yearly,  at  5  per  cent,  and  to  continue  6  years? 

12  12 

2  ,025 

24  ,30a* 

2 


12 

12 

12 

,025 

H4 

f30# 

vm; 

720 

288 

■ 

3,600 

—,300 

3,300 

+  24 

,600 

-}-  2 


2,6    Divlfor 


^56)27,30(10)5  X  20  =  210/.  the  anfwcr. 

E*  4«    What  is  the  prefent  worth  of  50/,  per  annum^  payable  quir«  ^ 
•terly,  at  5  per  cent,  to  continue  6  years  ? 

24  24 

2  >OI25 

48  1 20 

48 

24 


24 

24 

14 

,0125 

96 

48 

120 
48 

576 

24 

,OI2J 

,30o» 

2880 

576 

7>zooo 

— »3ooo 

6,9000 
+  48 

»300o 
X  2 

,6 

^  2 

2,6  OIviTor 


*^^)54/9ooo(2i,i  14  X  x«/5  =  263,9250=  263/.  iSs.  6d.  Anf. 

When 


ts6  SIMPIK  iSTBRESTt 

When  the  prefent  worthy  time^  and  ratio  are  giirM>  to  finj  tjb 
annuity,  rent,  &c.  Or  when  P  T  and  R,  skz  «ven,  to  find  V, 
,  RULE.  Multiply  the  ratio  hy  the  timej  and  add  i  to  the  produdl  bt 
a  dividend ;  then  multiply  the  fquare  of  the  time  by  the  ratio }  fabtradb 
the  produdl  of  the  time  and  ratio,  and  to  the  remainder  add  twice  the 
time  for  a  divifor ;  laflly,  multiply  the  quotient  of  thefe  two  nutnbcrs  by 
twice  the  prefent  worth,  the  produdl  wUl  be  the  annuity^  8cc. 

/r-f^  I 

THEOREM  14.     ^    '.  .      — — - :  X  tf^lJ,  the  ;^iiity,  &c. 

ttr  —  /r  +  2> 

EyAMPUB  X*  There  is  an  annuity  of  6  years  to  come«  I  dcfire  to 
know  the  yearly  value,  when  the  prefent  worth  at  3  per  cent,  is  1566/. 
los,  6ii.  ' 

In  this  example,  /  ==  6,  r  =2 ,03,  and/=  1 366,52  J,  to  find  U^ 

Then  per  theorem,  ====q-^^  ,^ 

1,18* 

1366,525  X  2  =  — -X  2733,05  =  , 0914718  X  l^ti^s  — 

1 2,9 

250/.  th^  anfwcr. 

Note.  If  the  payments  be  half-yearly,  take  $  of  the  ratio,  and 
multiply  by  four  times  the  prefent  worth ;  if  quarterly  |  of  the  ratio, 
and  multiply  by  eight .  times  the  prefent  worth,  and  proceed  with  the 
time  and  ratio  as  before. 

E,  2.  There  Is  an  annuity  payable  half-yearly,  for  6  years  to  come  $ 
wha|  is  the  yearly  income,  when  the  prefent  worth,  at  3  per  cent,  is 
1376/.  5^?^  . 

In  this  example,  /=  12,  f =,015^.  and/=  137^,25. 

12  X, 015+  I 

Then  per.  theorem,  — — ■  .       '       ~.        :  x 

^     '  I2X  I2X,OI5— I2X>OI5+|2.X2      ^ 

^Sl^i'^S  X  4  =  250/.  oj.  8f^.  the  anfwer. 

E;  3.  The  prcftnt'  worth  of  an  annuity,  payable  quarterly,  fer  6 
years  to  come,  at  3  per  cent,  is  1380/.  17J.  6d.  I  ddire  to  know  thb 
annuity  ?  1 

In  this  example,  /  =  24,  r  =  ,0075,  and/  =  1380,875, 

,^,  , ^4X>oo7-5+^^ 

inen  per. theorem* = * ^— 

24  X  24  X  ,0075  —  24  X  ^075  -f-  24  X  2 

X  1 380,875  X  8  = X  r  io47  =  ^50^*  the  anfwer. 

52,14 
When  the  annuity,  prefent  worth  and  time  are  given,  t<y  find  the 
ratio ;  or  when  U,  P  and  T  are  given,  to  find  R,  tie  ratio, 

•  RULE. 


w 

SIMPLE  INTEREST.  2^^ 

klltE.  ^  Multiply  the  annuity  by  twice  the  time,  from  which  produdl 
fabtrad  twice  the  prefent  worth,  and  referve  the  remainder  for  a  divi- 
dend ;  next  multiply  twice  the  prefent  ^rth  by  the  time,  and  referve 
this  produa;  again,  multiply  the  annuity  by  the  fquare  of  the  time,  from 
which  fubtraft  the  annuity  multiplied  by  the  time,  and  let  this  remainder 
'  taken  from  the  produft  laft  referred,  be  your  divifor.  Laftly,  the  quotient 
arifing  from  the  divifion  of  thefe  two  numbers  will  be  the  ratio  required. 

Theorem  IS* . —  -je, 

c//  —  ut — utt 

I 

Example*     At  what  rate  per  cent,  will  an  annuity  of  30/.  los.  per 
annimij  to  continue  10  yearsj  produce  the  prefent  worth  of  250/46^.8^,  ? 


30,5  ==  ». 
X  10  ==  /. 


*        100  f^  <iivifion  of  repetends. 

'Jds  =::tu.  2035,5)884o(,o4343.=i?=:4/.7f.ii^.anf. 

Xio==/.  8142 


$0^0  =:ttu.  698 

— 305  =  /«.  610 

2745  z=^  ttu-^tui  88 

— 5006,6  :=^    2pti  81 

Divifi  2261,6  7 

And  joo,6  =  2  /.  I 

Alfo  610,0  =1  1  tu. 

Dividend   109,3  =  2  /  —  ztu. 

When  the  payments  arc  half-yearly,  or  quarterly,  proceed  with  tlje 
annuity  and  time  as  before  direfted,  and  the  quotient  will  be  the  anfwer 
(i.  p.)  if  for  half-yearlyj  the  quotient  will  be  half  the  ratio,  and  if  for 
quarterly,  a  fourth  part  of  the  ratio. 

When  the  annuity,  prefent  worthj  and  ratio  atcJ  given,  to  find  the  time ; 
fir  when  U^  P  and  R  are  giveni  to  find  T.  , 

tHEOREM  16- 1 \^\x  =  T. 

ru  ^  — 

Example.  In  whai  time  will  7/.  per  annum  pay  a  debt  of  120/.  8x. 
at  6/.  per  cent.  ? 

In  this  example,  »  =  7,  r  =:  ,06^  and  /  =:  120,4,  to  find  T, 

2L  t'irft 


25S 
Firft 
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240,8  =1  1  p* 

2  p* 

34^4  = 


From  which  take . 

To  the  remainder 
Add  imity  -     -     - 


-33>3  ~ 


0* 

2 

X 

2 


i»o3  =  }  *. 
103  =  I  jf. 


-    x,o6  = 

r. 

I     =  +1 

2 

The  fum  is  -     -     -     2,06  ^^ 


2/ 


9)309 

344 
10333 


Then    . 
And  - 
Again  - 

And.. 


-  1,03  =i\x. 

1,0672=  kxx. 
r  tt. 

It 
rUm 


1,0677    =   iXXy 


-j-  I  z=xbyfubftitution: 


-    ^42  = 
573.3= 


Then 


574.4= 


It 


+ 


Jf  jr 


V*/ 


X  Xi 


r,  u 


4. 


Square  root  of  that  -     23,96^:= 

To  which  add-     *     -     1,03= 

The  fum  is  -     -     -      24,99=  25  Nearly  the  time,  anfwcr. 

When  the  payments  are  half-yearly,  or  quarterly,  proceed   with  the 
annuity  and  ratio  as  before,  the  quotient  will  be  the  number  of  payments* 

A  TABLE,  Shewing  the  Interest  of  any  Sum  of  MONEY,  from  2^  MiL]t.TON  to. 
a  Pound,  for  any  Number  of  Days,  at  any  rate  of  Interest. 


Sum* 

I 000000 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

I 00000 

90006 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

1 0000 


2739  H 

2465  15 


60 

03 
2191    15     7   I 

1917   16  I  3 

1643  16  8  2 

1369  17  3  o 

1095  17  92 

821  j8  4  I 

547  18  103 

273  19    5  I 

246  II    60 

219    3    60 

191  15    7  I 

164    780 

136  19    8  2 

109  1 1    91 

82    3  10  o 

54  15  10  2 

27    7  II  I 


9- 

Sum, 

i99 

1 0000 

,29 
>59 

9000 
8000 

,89 
>»9 

7000 
6000 

»>49 

5000 

>95 

4000 

,09 

3000 

,40 

2000 

>7o 

idoo 

'>32 

,96 

900 
800 

fS9 
^22 

700 
600 

>8j 
,48 

500 
400 

,11 

300 

.74 

200 

.37 

100 

£.       s.     d.     q. 

27    7  1^1/37 

24  13     I  3y^S 
21  18    4  1,10 

19    3-6  2,96 

18    8    90,82 

13  13  II  2,58 

10  19    2  0,55 

4    4  2,4' 
9    70*27 


8 
5 

2 

2 
I 
I 
I 
I 
O 
O 
O 


14.    9  2,14 
9      3  2,12 

3  10  0,11 
18  4  i^io 
12  10  2/8o 

7    43.70 
I  II  0,50 

16    5  1,40 

10  II  2,30 

5:    S3>^S 


Sum, 

100 

90 

80 

70 
60 

50 

46 
30 
20 
10 

9 

8 

7 
6 

5 
4 

3 

2 

I 


o 
o 
o 
o 
o 

Q 

o 
o 

o 

I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


i. 


d,     q, 

5  5.3515 

4  II  5*7' 

4  42,41 

3  10  0,11 

3  3  I181 

2  8  3iJI 

2  2  1,21 

I  7  2,90 

I  I  0,60 

o"  62,30 

o  5'3>^7 

o  5  ii4o 

o  4  2,41 

o  33.76 

o  3  I,IJ 

O  2  2>52 

o  I  3,80 

O  I   Ij26 

o  o  2,63 
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Note*      The  decimals  in  the  foregoing  table  are  100th  parts  of  a 
£irthing  ^ 

^  The  deiign  of  tables  of  intereft  (both  fimple  and  compound)  is  cafe 
^andexpidition  in  pradlical  calculations ;  and  the  rules  exprefTed  in  words 
; for  anfwering  queftions  of  intereft  are  tedious  and  intricate,  and  the 
'  f eafon  not  eafily  underftood ;  the  operations  th^mfelves  are,  for  the  mofl 
[part,  very  laborious  5  for  which  reafon  I  have  thought  proper  to  infert 
Ithis  and  the  following  tables  of  fimple  intereft,  by  the  help  of  which  all' 
queftions  relating  thereto  may  be  quickly  rcfolved,  that  Ml  within  the 
compafs  of  the  tables. 

life  of  the  preceding  Tabie. 

'  RULE.  Multiply  the  fum  by  the  number  of  days,  and  the  produft 
j  thereof  by  the  rate  of  intereft  per  cent,  then  cut  off  the  two  laft  figures 
''  to  the  right-hand,  and  enter  the  table  with  what  remains  to  the  left, 
'  jigainft  which  numbers  coUedled,  you  have  the  intereft  for  the  given  fum, 

i     Example^  What  is  the  intereft  of  tool,  at  5  per  cent  for  ^6^  days  ? 


Number  of  days  ^6$ 

X  ^ool*  Sum 


36500 
X   5  Rate  per  cent. 


i8^2y|oo 

^.  J.  </.  q.pts. 

Tlien,  in  the  table,  againft  1000  is  2  14  9  2,14 

800     2     3  10  0,11 

20    o     I  I  0,60 

5     003  ^y^S 

1825/.  5     o  o  0,00  Anfwer, 

And  in  the  fame  way  niay  the  intereft  of  any  other  given  number  of 
pounds  be  found  for  any 'given  number  of  days. 

t 

Queftions  where  principal,  annuity,  amount,  &c.  are  concerned,  are 
likewife  to  be  folved  by  the  tables ;  for  there  are  fimilar  numbers  in 
the  tables  analogous  to  thofegiyen;  and  therefore  having  three  terms 
given,  a  proportion  or  analogy  muft  be  made  by  the  rule  of  three,  be- 
tween the  numbers  given  in  the  queftion,  and  thofe  in  the  proper  table 
for  the  fame  rate  and  time,  in  order  to  find  the  fourth  term,  which  is 
either  the  thing  itfelf  which  is  fought,  or  it  will  fhew  it  by  the  table. 
And  as  i  is  commonly  a  term  in  the  proportion,  the  queftion  will  ge- 
nerally be  folved  by  multiplication  or  divifion. 

If  any  thing  is  wanting  to  make  the  proportion,  or  to  carry  oil  thtf 
Procefs,  it  muft  be  found  from  what  is  given  in  the  queftion. 

2  L  2  TABLE 


\' 


TABU  X.    Of  the  Auov  nt  of  j£.  for  YEARS^  at  Simfli  IwTtmtT. 
I    Ytars    \  ^  Per  Cent.    |    ^^Per  Qent,   \  ^  Per  Cent.   \  ^j  Per  Cent,    |   ^PtrCtnt.\ 


I 

.     i>03 

i>o35 

1,04 

1,045 

1,05 

9 

1,06 

1,070 

1,08 

1,090 

1,10 

3 

1,09 

1,105 

1,12 

1*135 

1*15 

4 

l,it 

1,140 

1,16 

1,180 

1,20 

5 

i>i5  , 

i>^75 

1,20 

1*225 

1*25 

6 

1,18  ' 

1,210. 

1,24 

1,270 

1*30 

7 

1,21 

i>245 

1,28 

1,315 

1*35 

8 

1,24 

1,280 

1,32 

1,360  . 

1*40 

91 

i>27 

h3iS^ 

1,3^ 

1,405 

1*45 

lO 

1,30 

h3io 

1,40 

1,450 

1,50 

II 

''H 

1,385 

1,44 

1*495 

1*55 

12 

1,36 

1,420 

1,48 

1*540. 

1,60 

13 

1*39 

1*455 

1*52 

1*585 

1,65 

H 

1,42 

1,490 

1,56 

1,630 

1,70 

15 

1*45 

i|525 

1,60     ^ 

1,675 

J*75 

16 

1,48 

1,560 

1,64 

1*720 

1,80 

'7 

'*5< 

''595 
1,630 

1,68 

1*765 

1,85 

18 

1,54 

1*72 

1,810 

1,90 

19 

ii57 

1,665 

i,7<5 

1*855 

1*95 

20 

i»6o 

1,700 

1,80 

1,900 

2,00 

21 

1,63 

1,735 

1,84 

1*945 

2,05 

22 

1,66 

1^770 

1,88 

1,990 

2,10 

23 

1,69 

1,895 

1,92 

2,035 

2,15 

24 

1,72 

1,840 

1,96 

2,080 

2^20 

25 

i>75 

1*875    , 

2,00 

2,125      . 

2,25 

26 

1,78 

1,910 

2,04 

2,170 

2,30 

27 

1,81 

1,945 

2,08 

2,215 

2,35 

28 

i>84 

1,980 

2,12 

'   2,260 

2,40 

29 

1,87 

2,015 

2,16 

,     2,305 

2,45 

30 

1,90 

2,050 

2,20 

2j|35o 

2,50 

31 

1,93 

2,085 

2,24 

2*395 

2,55 

32 

1,9^ 

2,120 

2,28 

2,440 

2,60 

33 

1^99 

2,155 

2,32 

2,485 

2,65 

34 

2;|02 

2,190 

2,36 

,    2,530 

2,70 

35 

2jQ5 

2,225 

2,40 

2,575 

2,75 

36 

2,08 

2,260 

2,44 

2,620 

2,80 

37 

2,11 

2,295 

.2,48 

2,665 

2,85 

38 

2,14 

2,330 

2,52 

2,710 

2,90^ 

39 

2,17 

2,365 

2,56 

2,755 

2,95 

40 

2,20 

2,400 

2,60 

2,8oQ 

3,00 

41 

2,23 

2,435 

2,64 

2,845 

3,05 

42 

2,26 

2,470 

2,68 

2,890 

3,10 

43 

2,29 

2,505 

2,72 

2,935 

3>'5 

44 

2,32 

2,540 

2,76 

2,980  ■ 

3,20  • 

45 

2,35 

2,575 

2,80 

3,025 

3,25 

50 

2,50 

2,750 

3,00 

3*250 

3,50 

Use 
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I 

Ufe  of  the  foregoing  Table. 

SxAMFLE  I*     If  250/.  be  put  to  intereft)  what  will  It  amount  to  in 
tfi  yearsj  at  4  per  cent  ? 

Firft  by  table  i^  the  amount  of  i/,  for  21  year^i  at  4.  per  cent.  1% 
1,84;  then  lay, .  * 

Pr/«.     ,         Amount^  Prin. 

As    I       ;  ^    1,84      ::      250' 

250. 

9200 
368         ' 


Anfwer  ^(^.460,00  the  amount  required. 


£•2.    What  principal,  put  out  for  21  years*  will  amount  to  460/^ 
at  4  per  cent  ? 

Firft,  by  table  I,  the  amount  of  i/.  is  1,84,  for  the  given  time  and 
rate$  thenfay^ 

Amount.  Prtn,  Amount. 

As    1,84      ;      I       ::      460 

i,84)46o(25o/,  the  principal  required* 
368 


920 
920 


\ 


£•  5.  At  what  rate  of  fimple  intereft  will  250/.  amount  to  460/.  in 
ti  years  ? 

PnV.      Amount.     Pnn: 
By  table  I  ft  fay.     If  250     I    460     11     i 

I 


250)460(1,84  the  amount  of  i/.  which 

250  being  fought  for  againft 

^— ^ —  2 1  years,  you  find  in  tho 

2100  column  under  4  percent, 

2000  the  rate  of  int.  required. 


1000 
1000 


TABLE 
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^ 

TABLE  1 

.  TheAMou] 

^T  of  i£,  Alri 

ruiTT  for  YEARS,  at  Stmpli  Intirist. 

■ 

Yean, 

3  Per  Cent. 
JjOO 

.3f  Per  Cent. 
1,000 

4  Per  Cent. 

^  Per  Cent, 

S  Per  Cent,  I 

I 

1,00 

i»ooo 

1,00 

2 

2*03 

2,035 

2,04 

•     2,045 

2,05 

3 

3^09 

3*105 

3,12 

3»^S5 

Sf^S 

4 

4^18 

'4,2IO 

4*24 

4*270 

4,30 

5 

5>3o 

5*350 

5*40 

5*450 

5*50 

6 

6^45 

6,525 

6,60 

6,675 

6*75 

7 

7.63 

7*735 

7*84 

7*945 

8,05 

8 

8,84 

'    8,980 

9*'2 

,    9,260 

9i4o 

,   9 

1O908 

10,260 

10,44 

10,620 

10,80 

lO 

^^ySS 

"*575 

11,80 

12,0.25 

12,25 

II 

12,65 

12,925 

13*20 

13,475 

'3*75^ 

12 

13*98 

14*310 

14,64 

14*970 

15*30 

13 

i5>34- 

15*730 

16,12 

16,510 

16,90 

H 

16,73 

17,185 

17,64 

18,095 

'  »8,55 

•m 

15 

i8ii5 

18,675 

19,20 

19*725 

20,25 

16 

19,60 

20,200 

20,80 

21,400 

22,00 

17 

21,08 

21,760 

22,44 

23,120 

23,80 

18 

22,59 

^SySSS 

24,12 

24,885 

25*65 

19 

24^13 

24,985 

25*84 

26,695 

27*55 

20 

25,70 

26^650 

27,60 

28,550 

29*50 

21 

27,30 

28,350 

29,40 

30,450 

31,50 

22 

28,93 

30,085'   ^ 

31*24 

32,395 

33ySS 

A 

23 

30,59 

31,855 

33,12 

34*385 

3S>^S 

24 

32,28 

33,660 

35*04 

36,420 

37,80 

25 

34>oo 

35*500 

37*00 

38,500 

40,00 

26 

35*75 

37*375 

39>oo 

40,625 

42,25 

27 

^  0 

37*53 

39*285 

41,04 

42,795 

44,55 

• 

25 

39*34 

41,230 

43,12 

45,010 

46,90 

29 

41*18 

43»2io 

45*24 

47*270 

49,30 

30 

43^05 

45*225 

47,40 

49*575 

51.75 

31 

44*95 

47*275 

49,60 

51*925 

54,25 

32 

46,88 

49*360 

51*84 

54*320 

56,80 

33 

48,84 

51,480 

54,12 

56,760 

59,40 

34 

50*83 

S3s63S 

.    56,44 

59*245 

62,05 

35 

52,85 

55*825 

58,80 

61,775 

64,75 

36 

54>90 

58,050 

61,20 

64,350 

67,50 

37 

56,98 

60,310 

63^64 

66,970 

70,30 

38 

59^09 

62,605 

66,12 

^9i^35 

73ii5 

<      39- 

61,23 

64*935 

-    68,64 

72,345 

76,05 

•     40 

63*40 

67,300 

71,20 

75,100 

79,00 

45 

74>7o 

79*650 

84,60 

89,550 

94,50 

1 

50 

86,75 

92,875 

99,00 

105,125 

111,25 

5' 

89,25 

95*625 

102,00 

^08,375 

114,75 

'  52 

91,78 

98,410 

105,04 

111,670 

11-8,30 

•53 

94>34 

101,230 

108,12 

115,010 

121,90 

54 

96,93 

104,085 

111,24     1 

1 18,395 

t^5s5S 

' 

1 
■1 
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Ufi  of  the  foregoing  liable. 

Example  i.    If  320/.  yearly  rent  be  forborne  for  12  yeaxs^  what 
will  be  in  arrear  at  that  time,  at.  4-|  per  cent  ? 

By  table  2.  the  amount  of  iL  annuity  for  12  years^  is  14^97  * 

Ann.  Amount,  Anttm 

Thenfay,       If  i         :         i4i97        f*        320 

320 


29940 

Anfwer    4790,4  =  4790/.  8/.  the  arrear: 

E.  2.     In  what  time  will  320/.  yearly  rent  amount  to  4790,4/.  at 
4|  per  cent? 

Rent*  Amount,  Rent. 

As   320      :      4790*4      M      I 


320)4790,4(14,97  the  amount  of  i/.  an- 
nuity, which  being  found  in  the  column  under  4f  per  cent,  in  table  ^d, 
ftajids  over-againft  12  years,  the  time  fought. 

E.  3,     If  640/-  yearly  rent  be  forborne  24  years,  what  will  be  in 
arrear  at  that  time,  at  5  per  cent  ? 

The  Amount  of  i/.  annuity  for  24  years,  in  the  table,  is  37,8  ; 


Ann, 
Then  fay.    If  i 


Amount.' 

37i8 
640 


Ann, 
640 


ICI 
268 


Anfwer    24192,0  the  arrear  fought* 

E.  4*     In  what  time  will  640/^  yearly  rent,  amount  to  24192/.  at 
cent? 

Rent.  Amount.  Rent,    f 

As     640         J         24192  \\  I      . 

I 


640)24192(37,8  the  amount  of  i/.  an- 
ftuity ;  which  being  found  in  the  column  under  5  per  cent,  in  the  table, 
ftand  oyer*againfl  24  years,  the  time  fought* 


TABLE 


F 


t     »64    1 

TABLE.  3.    The  Discount  of  i£,  for  DAYS,  at.tbe  rate  of  3,  3^^,  4,  4}^  ani 

5  per  cent,  per  annum. 


Days 
I 

3  Per  Cent. 

34  Per  Cent. 

4  Per  Cent, 
,000 1096 

4^  Per  Cent. 

1  S  Percent. 

,0000822 

,0000959 

0                                         1 

,0001233   ,0001370 

2 

,0001644 

,000 1 9 1 7 

,000^191 

,0002465   ,0002739 

3 

,0002465 

,0002876 

,0003287 

,0003679 

,0004108 

4 

,0063287 

,00038^4 

,0004382 

,0004929 

,0005477 

5 

,0004108 

,0004792 

,0005477 

,0006161 

,0606845 

6 

,0004929 

,0005750 

,0006571 

.0007392 

,0008212 

7 

,0005750 

,0006708 

,0007665 

,0008623 

,0009580 

8 

,0006571 

,0007666 

,0008759 

,00098  5  3   ,00 1 0947 

9 

,oop7392 

,0008623 

,0009853 

,0011084   ,0012314 

lO 

,OOCf82I.2 

,0009580 

,0010947 

,0012314 

,0013680 

20 

,0016411 

^0019141 

,0021870 

,0024597 

,00^7322 

30 

,0024597 

,0028685 

,0032769 

,0036850 

,0040928 

40 

,0032769 

,0038210 

,0043644 

,0049073 

,0054496 

50 

,0040928 

,0047716 

,00544.96 

,0061266 

,0068027 

60 

,0049073 

,0057205 

,0065234 

^0073429 

,0081522 

70 

,0057205 

,0066676 

,0076128 

i66%^^ez 

,0604980 

4 

So 

,0065324 

,0076128 

,0086909 

,0097667 

,0108401 

5 

90 

,0073429 

yOoSs$6s 

,0097667 

,0109741 

,0121786 

100 

,0081522 

,0094980 

,0108401 

,0121786 

,oi35'35 

■ 

1 10 

,0089601 

.JOI04379 

,6119112 

,0133802 

,0148448 

120 

,0097667 

,0113760 

,0129800 

,0145788 

,0161725 

130 

,0105720 

,0123123 

,0140465 

,0157746 

,0174966 

140 

.011376,0 

,0132468 

^0151006 

,0169674 

,0188172 

150 

,0121786 

,0141796 

,0161725 

,0181574 

,0201342 

160 

,0129780 

,015; 106 

^0172321 

,0193444 

,0214477 

170 

,0137801 

,0160399 

,0182894 

,0205286 

^0227577 

180 

,0145788 

,0169674 

,0193444 

,0217100 

,0240642 

190 

3OIS3I63 

,0178932 

,0203972 

,0228885 

,0253672 

200 

,016172^ 

,0188172 

,0214477 

,0240642 

,0266667 

210 

,0169674 

>o'9739^ 

,0224960 

,0252370 

,0279627 

220 

,0177610 

,0206601 

,0235420 

,0264070 

,0292553 

230 

.0185534 

,0215789 

,0245858 

.0275743 

.0305445 

240 

,0193444 

,0224959 

,0256273 

.0287387 

,0318302 

250 

,0201342 

,0234114 

,0266667 

,0299003 

.0331126 

260 

,0209227 

,0243251 

.0277038 

,0310592 

.0343915 

270 

,0217100 

,0252370 

,6287387 

,0322153 

,0356671 

280  ,0224960  [ 

,0261473 

,0297714 

,0333686 

.0369393 

290 

,0232807 

,0270558 

,0308019 

,0345192 

,0382082 

300 

,0240642 

,0279627 

,0318302 

,0356671 

.0394737 

1 

310 

,0248464 

,0288679 

,0328564 

,0368122 

.0407352. 

320 

,0256273 

,0297714 

,0338804 

.03795^47 

,041994^ 

330 

,0264070 

,0306732  , 

,0349022 

,0390444 

,0432503 

340 

,0271855 

,0315734 

,0359218 

,0402314 

,0445026  • 

35^0 

,0279627 

,0^24718 

.0369393 

,0413657 

.0457516 

1 

36^ 

,0291262 

,0338164 

,0384615; 

,0430622 

,0476191  . 

SIMPLE  INTEREST.  «5j 

The  U/e  of  Table  3,  of  Difcoufii, 

ExA|ftPLS  I.  What -is  the  difcount  of  83/.  'lox.  for  200  days^ 
dt  4* per  cent?  In  the.table>  inider  4  per  cent,  and  agalnft  aoo 
days,  i»  ,0214477 

X  Sj^;  Principal  fum 


1071385  • 

^4343 » 
171J816 

Anfwer     1,79088295  =  i   15  9^ 

-■  #  . . 

£.  2.    What  is  the  difcooot  of  loo/.  for  i  year,  at  5  peircetic  ? 
In  the  table  under  5  per  cent,  and  \        > 
•    a^ainft  365  days,  IS     .      .       p<^^1^^9 
Which  multiplied  by  the  fum        -  100 

— — ^ jf  *  J*  /. 

Anfwer    4«7di9  =i     4  15  2{ 
Now  the  btereft  of  100/.  for  i  year,  at  5  percent,  is   5    o  o 

Thedifierenceof  Difcount  and  Intereft    xs      •       o    4  9} 

Whence  (asl  obferved  in  feAion  XX.)  it  is  evident,  he  who  allows 
intereft  for  difcount,  wrongs  himfelf  confiderab|y, 

£.  3«    What  is  the  difa)unt  of  8462/.  at  3  per  cent,  for  a  year  f 

The  difcOunt  of  1/.  for  ^S^  days,  at  3  per  1  > 

cent,  in  the  taWc,  is     -     -,    -     -     -      />®^9xa&* 
Which  multiplied  by  the  principal  fum        «  8462 

582524 
1747572 
1165048 
2330096 

■■■■"  -'       £*  s^  i* 
Anfwer    246,46590446=246  9    3I 

tfoUi,  This  table  of  difcount  is  perfe^y  true  for  all  the  days  ex- 
piciTed  therein,  and  is  fufficiently  exadl  for  any  ufe.  None  but  a  table 
•f  difcount  for  every  day^  can  be  perfeA ;  becaufe  every  day's  difcount 
difien,  being  ftill  lefs, .  as  the  number  of  days  increafe. 

^  If  the  number  of  days  be  a  mixed  one>  refolve  them  into  pure 
numbers^ 


2  M  A  new 


A  new  and  concife  method  to  caft  op  the  Intereft  of  aoy  fam  of  mone^i 
at  any  rate  per  conn 

3i 

4    . 
For      <  4|  ^  per  cent,  dhride  by 

5 
6 

.7  J 

RULE  I.    Reduce  the  principal  iqbney  intapence* 
2*    Multiply  thofe  pence^  by  the  days  the  moi^'  is  at  intercft« 
3*     Divide  the  laft  produ^  by  the  number  in  the  Table  landing 
;^gainft  tha  rate  of  intereft>  and  tho^^ietiant  is  the  intereft  in  pence* 

Example  i.    What  is  thcfintereli  of  342/.  tis.  6d,  for  40  days  at 
7/.  per  cent  ? 


6852. 
12 

Hzso 

40 


12 


6 


d. 


d. 


7/.  per  cent,  -r  by  5214)3289200  (630  =  2     12    6  Anfwcr, 

31284 

16080 
15642 


433o 
E«  2.    What  it  the  intereft  of  loo/.  for  365  days  at  4I  per  cent  ? 

100 
20 


2000 
12 

24000- 

3^5" 

t 20000 
144000 
72000 

'  d»        £.     /. 

4|/.  percent,  -r*  by  81 1 1)87^000  ( 1080  =  4     16  Anfvfer* 


■j 


COMPOUND  iifr&imt.  ^ 

C  s-    'VThatis^thc  ihtcrfcft  of  300/.  for  100  dayt  at'3  ptxcmt  I 


300 

2d 

6000 

72000 
100 


3/.  per<cent  -r-  by  1 2166)  7200000  (  591  =  2      9     3^  Anfwcr.  ' 

60830 

I I 1700 
109494 


22060 

1 2 166 
"9894 


E.  4.    What  isdfe  letetcft  bf  loooo/.  for  48  days  at  g  percent  ? 
Firft  roooo/.  =  2400000^/.  X  48  days  =  115100000  ^^  73QOS 
i530oi/.  5=  63/,  rjf.  o|i.  Anfwcr. . 

JVtf/^.     The  conftru^on  of  the  preceeding  Table  is  thus. 
As  100  :  365  ::  5  :  or  any  otjier  rate^  to  the  foorth  tehn  ; 
Or  as  100  :  73  ::  i,  that  is  ^|>'=739  and  {-^  i.  Hem:e  tliefeoond 
tod  third  terms  will  always  admit  6E  ^  fame  abbreviations. 

See  Nou.  Sedion  X VIIL  Page  1 24  in  £mple  iotereft. 


W"p 


LXIII.  COMPOUND  INTEREST. 

AT  coropoimd  intereft  is,  I  liaye  already  (hewn  infeftion  SIX- 
Page  125. 

RULE.  Multiply  the  principal  by  the  amount  of  i/.  at  the  giveft 
rate  per  cent,  as  often  as  there  are.  numbers  of  years ;  the  laft  produ^  ^s 
the  amonnt,  from  which  ii  you  fubtradl  the  principal,  the  remainder 
will  be  the  inter«ft. 

1  M  2  EXAMFLE 


i6S 


COMPOCND  INTEREST. 


Example  i^  Wh^t  is  the 
compound  intercft  of  t%ih  for. 
borne  3  yearsj  at  5  per  cent,  per 
annum? 


Principal 


Firft  year's  amount 


221 
1,05 

1105 
221 


£•  2.  What  is  the  cQmponnd 
intereil  of  3  20/.  forborne  4  ycaxsj 
at  5  per  cent^  per  annum  ?    / 

Principal   .    *    .    320 

i6eo 
3^0 
Firfl  year's  amount  .  336900 

1680 
336 


1 16025 
23205 

Second  year's  amount  243,6525 

'    i>o5 


xd  year's  amount     352,80 

1764Q 
3528 


12182625 
H5<5525 


3d  year's  amount  370,440 

1,05 


Thirdyear*samoi»t  255,8351 25 
Principal.       -        221 

■I  II      III  ■■  I     n  •• 

Intereft    -    -    •     34*835125  = 
(35/.  i6i,  2\d.  Anfwcr 


185220 
37044 


4th  year's  amt.  388,9620 
Principal         320 

Intercft 


68,9620  =68/* 
(i^.  ^id.  Anfwcr. 
The  amount  of  i/.  for  one  year,  at  any  giTcn  rate,  may  be  found  by 
the  foUowiijg  prc^rtion^  thus : 

100     :     105     :i     I     :  1,05  the  ratio  at  5  per  cent. . 
ipo     I     106    \\     I     •  j,o6  the  ratio  at  6  per  cent,  &c. 
E.  3.     What  is  the  amount  of  500/.  for  6  years,  at  5  per  cent,  per 


As 


{ 


annum  ?     Principal 


Firft  year's  amount 


Second  year's  amount 


-     -      500 
i>o5 
2500 
500 

i>o5 
2625 

i>o5 

275625 


607*75312; 
1,05 

3038765625 
607753125 

^thyeiar'samt.  638*  14078 125 

1,05 


3d  year's  amount     5  7  8, 81 25 

1,05 


28940625 
5788125 


*  4th  year's  amount  607)753125 


319070390625 
638 14078 1 25 

I    n        I    I        r       »  ■   ■- 

6th  y.  amt.  670,0478203125  = 
(670/.  OJ.  \iid.  Anf. 


Theft 


COMPOmto  INTEREST. 


^ 


Thefe  examples  being  fo  eafjr  to  be  miderftofiidy  I  (hall  omit  giring 
an/  mofe,  and  proceed  to  (hew  the  conftrudion  and  ufe  of  a  fet  <S^ 
tablesj  which  are  abfolqtelx  neceflary  for  tbofe  that  do  not  underftand 
logarithms  or  algebra;  and  as  nothing  Jhall  be  wanting  in' this  fyftem 
to  .make  it  comple^  I  have  inferted  the  fix  following  Tables  for  the 
putpofes  of  compound  interefl:}  and  continued  each  Table  for  4$^  years  i 
whereby  any  queftioa  of  compouod  intereft  for  the  rates  contained 
therein  may  be  ekpcditiouily  an(wered.  • 

^k€  CofifiruSIion  of  the  following  Tdbles. 

f 

Table  lO:  is  conflradled  by  a  continual  multiplication  of  the  amount 
of  i/.  for  a  day>  being  the  root  of  its  amount  for  a  year»  extracted  to 
the  365th  power^ 

The  anK)unt  of  i/.  (or  a  day,  at  5  pier  cent,  being  1,000x336,  then 
1,0001336  X  1,0001336=  1,0002673,  the  amount  for  2  days;  and 
1,0001336  X  1,0001336  X  1,0001336=  1,000401  ij  the  amount  of 
f/.  at  5  per  cent,  for  3  days,  compound  intereft,  &c. 

Table  2d  is  cooHnidled  by  involving  the  amount  erf"  lA  for  a  year,  tp 
the  power  of  the  number  of  years ;  thus,  the  amount  of  i  A  for  2  years, 
at  5  per  cent,  will  be  1,05  X  i>05=  1,1025;  1,05  X  1,05  X  1,05 
=1,157625  the  amount  oi  i/.  for  3  years,  at  5  per  cept,  &c. 

Table  3d  is  cohftrudled  thus,  i  -f-  1,05  =,952381,  (irft  year's  pre- 
fcnt  worA  at  5  per  cent,  and  ,952381  -r-  1,05  =  ,9070295,  the  feconi' 
year's  prcfent  worth;  and  ,90703  -4-  1,05=:, 8638376,  the  third  year's 
prefent  worth ;  and  after  the  fame  method  are  all  the  other  years  in  the 
table  found,  to  45  years,  inclufive. 

The  4th  Table  is  conftruAed  thus,  take  the  (irft  year's  amount, 
which  is  i/.  and  multiply  it  by  1,05  -f  i  =:  2,05  =  the  fecond  year's 
amount,  which  alfo  noaultiplied  by  1,05  -f  i  =  3,1525  =  third  year't 
amount,  &c. 

The  5th  Table  is  conftru^lcd  thus,  divide  i  by  1,05  =,95238,  the 
prefent  worth  for  the  (irft  year,  which  -r-  1,05  =  ,90703,  added  to  the 
firft  year's  prefent  worth  =  i>8594i,  the  fecond  year's  prefent  worth ; 
again  ,90703-7-  1,05  and  quotient,  added  to  1,85941  =  2,72324  = 
the  third  year's  prefent  worth,  &c. 

The  6th  table  is  conftru6led  thus,  find  the  prefent  worth  of  i/.  par 
annum  in  the  5  th  table,  at  the  a^gned  rate  and  time,  and  divide  unity 
or  I  thereby,  the  quotient  will  be  the  annuity  that  lA  will  purchafe,  at 
the  fame  rare,  for  the  ftme  time. 


TABLE 


SJO 


comKmsm  tisrTSUBst. 


TASUE.  ti*    The  Aicount  of  Oks  PotMro  for  Days. 


•«•■ 


iX;yj 


1 

2' 

3 

4 


7 
8 

9 

lO 

30 
30 
40 
50 

^6p 

70 

80 

90 

100 

no 

120 

ISO 
160 
•170 
180 
190 
200 

x2lO 
220 
230 
240 
250 
260 

'270 
280 

■290 
300 
310 
320 
330 

340 

350 

365- 


3  Pir  Ctnt% 

JOOOO8O9 

,0001619' 

,0002429 

,0003240 

,0004050 

,0004860 . 

,0005670 

,000(6480 

,0007291 

,0008101 

,0016209' 

,0624324 

,0032445 

,0040573 
,0048708 

,0056849 

,0064996 

,0073151 

,0081311 

,0089479 

,0097653 

,0105834 

,0114021 

,0122215 

,0130415 

,0138623 

,014^837 

,0155057 

,0163284 

,0171518 

>o  1 797^9 
,0188006 

^0196260 

^02045^0 

,0212788 

^0221062 

,0229342 

,0237630 

,024(^924 

,0254225 

,0262532 


.0270 


S47 


,0279168 
,0287495 
,0300000 


3i  PerCtnt, 

,0000942 

,000188.5 
,0002827 
JOOO3770 

,00047 1 3 

,0005656 

,0006600 

,0007542 

,0008486 

,0009429 

,0018867' 

,0028315' 

i003777i 

,0047236 

,0056710 

,0066193 

,0075685 

,0085186 

,0094696 

,0164214 

,011374^ 
,0123279 

,0132825 

,0142379 

,0151943 
,x)i6i5i6 

,0171098 

,0180689 

,0:90288 

,0199897 

,0209515 

•,0219142 

,0228778 

,0238424 

,0248078 

,025-7741 

,0267414 

,0277096 

,0286786 

,0296486 

,0506195 

,0315914 

,0325641 

>o33537^ 
,035:0000 


.4  P*r  Cent, 


,000x074 
,0002 149 
,00032^24 
,00011.299 
,0005374 
0006449 
,0007524 
,0008600 
,0009675 
,0010751 
,0021513 
,0032288 
,0043074 
,0053871 
,0064680 
,0075501 

>oo86333 

,60971.77 
,0108033 
,0118900 
,0129779 
,0140670 
,0151572 
,0162487 
,0173412 
,0184350 
,0195299 
,0206261 
,0217233 
,0228218 
,0239215 
,0256233 
,0261243 
,0272275 
,0283319 

^0294375 

^0305443 
,0316522 

,0327614 

,0349832 
,0360960 
,0372099 
,0383250 

,04000001 


^PerCmt. 

1,000  rzo6 
1,000241:2 
1,0003618 
1,0004834 
1,0006031 
1,0007238 
1,0008445 
1,0009652 
1,0010859 
1,0012066 
1,0024148 
1,0036243 
1,0048354 
1,0060479 
1,0072618 
1,0084773 
1,0096942 
1,0109125 
1,0121324 
'*oi33537 
1,0145765 
1,0158007 
1,0170265 
1,0182537 
1,0194824 
1,0207126 
1,0219442 
1,0231774 
1,0244120 
1,0256481 
1,0268858 
1,0281249 
1,0293655 
1,0306076 
1^0318512 
I10330963 

I10343429 
1,0355910 

1,0368406 

1.0383917 

1.0393444 

1,0405985 

1,0418542 

1,0431114 

1,0450000 


5  Per  Ctkt, 

-t — '  1  I'll 

^1,0001336 

■x>oao2673 
1,0004011 
>i,ooa534B 

1,0006685 
1,0008023 

1,0009361 
1,00*10699 
1,0012037 
'  .0013 376 
1,0026770 
1,0040182 
1*0053611 
1,0067059 
1,0080525 
1^0094009 

l,0I07flT 

1^0141631 
'>oi54569 
1,0148125 
1,0161699 
1,0x75291 
1,0188902 
1,0202531 
1,0216178 
1,0229843 
1,0245527 
1,0257228 
I902  70949 
,1,0284687' 
1,0298444 
1,0312219 
1,0326015 
I.0339825 
1.0353656 
1,0367505 
i>o38i373 
1.0395259 
1,0409164 
1,0423087 
1.043.7029 
1,0450990 
1,0464969 
1,0478967 
1,0500000 


271 


Yn. 

I! 
4 

6i 

7 
8 

.9 
10 

II 

12 

13 

H 

>5 
16 

'7 
18 

19 

20 

21 
22 

23 
24 

^5 
26 

«7 
28 

^9 

30 

31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
4^ 
43 
44 


'^tr  Gent: 


J' 

^9\ 


90300000 
906^09000 

1255088 
ii59274p 

,2^98738 
J2667700 

r304773« 

3«4'2338 
4257608 

4<^«5337 
5a 25897 

5?r79674 
,6047064 

6528476 

7024330 

7535060 

98061112 

58662945 

,9161034 

^9735865 
2,0327941 

2>o937779 
2;  15659 1 2 

2,2212890 
2,^879276 

2>35^J^55 
2,4272624 

2,5000803 
2^5750827 

M523352 

217319053 
2,8138624 

2,8982783 

2,985>2266 

31074^834 
3,1670269 

3,2^20377 

31359^989 
3,4606958 

3,5645167 

3,6714522 

4?    3>7^^5958 


^  FerCent, 


,0350000 
^071 2250 
,1087178 
,1475230. 
,1876863 

,21192.553 
,2722792 

,3168098 
,3628973 

,4io59?7 

,4599697 

,5110686 

,5639560 

,6186945' 

,$753488 

,7339^^0 

^7946755 
,8574^92 

,92:^5013 

,9897888 

2.0594314 
2,1315115 

2,2061144 

2,2833284 

^.4459585 

2,5315871 
2,6201719 

2,7118779 

2,8067937 

2^050314 

j,oo67o75 

3,1119423' 

3,2208603 

3,4502661 

3,5710254 

3,6960113 

3,8253717 
319592597 
410978338 
4,2412579 

4*3897020 

4>54334i6 
4>702  35  85 


4  Hee  Cent. 

,0400009 
,0816000 
,1248640 
,1698586 
,2:166529 
,2653190 

>3:i593i8 
136S5691 
,4233118 
,4802443 

>539454^ 
,6010322 

,66soj3S 
,7316764 
,8009435 
,8729812 
,9479005 
2^0258165 
2,1068492 
2,i9;i23i 

2,3699188 

2,4^47 '55 
2,5633042 

2,6658363 

2,7724697 

2,8833685 

2,9987033 
3,1186514 

3*2433975 

3*373J334 
3,5080587* 

3,6483811 

3>7943i63 

3,9460889 

4*^039325 

4,2680898 

4,4388134 

4,6163659 

4,8010206 

419930614 

5,1927839 

5,4004952 

5,6165150 

5,8411756 


4^  Fer  Cent. 

,0450000 
i0920250 

,1411661 

,1925186 

,2461819 

,3022601 

,36o86i« 

,422.1006 

4860951 

5529694 

6228530 

6958814 

,8519449 

,9352824 

2,0223701 

2,1133768 
2,2084787 

2,3078603 
2,4117140 
2,5202111 
2,6336520 
2,7521663 
2,8760138 

3.0054344 
3,1406790 
3,2820095 
3,4296999 

3,5840364 
3>7453i8i 

3.9138574 
4,0899810 

4.2740301 

4,4663615 

4,6673478 

4,8773784 

5,0968604 

5,3262192 

5,5658990 

5,8163645 

6,0781009 

6,35*6154 

6,6374381 

6,9361229 

7,2482484 


^  Fer  Cent. 

1,0500000 
1,1025000 
1,1576250 
1,2155063 
1,276281^ 
1,3400956 
1,4071064 

1.4774554 
1,5513282 

116288946 

1.7*03393 
1.7958563 
1,8156491 
1,9799316 

2,078Q282 

2ii828746 
2,2920183 
2,4066192. 
2,5269502 

2,653*977 
2,7859626 

2,9252607 

3,0715238 

3,2251000 

3.3863549 

3.5556727 

3^  334^^3 
3,9201291 

4,1x6^356 

4,3219424 

4yS3^<^39S 
4,7649415 

5,0031885 

Sy^S33^9o 

5,5160154 

5,7918161 

6;>  08 14069 

6,3854773 

6.70475** 
7,0399887 

7,3919881 

7*76*5875 
8,1496669 

.8,5:57*503 

8,9850078 

TABLE 


2jt 


COMPOUND  INTEREST. 

TABLE.  3-  The  Pat«iwT  Worth  of  Okb  Poukd  for  YIAKS. 


\Yrs.  I  t  Per  Cent.    \si  Per  Cent.    \  ^  Per  Cent.   |  4}Prr  Certt.  |   5  Per  Cent.   [ 


I 

2 

3 

4 

5 
6 

7 
8 

9 

'P. 
II 

12 

X3 
'4 

*5 

16 

'7 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29t 

30 

31 
32 

33 

34 

3S 
36 

37 
33 

39 
40 

4' 
42 
43 
44 
45 


9708738 

9425959 
9151417 

8884870 

8626088 

8374843 
8130915 

7894092 

7664167 

7440939 
7224213 

7013799 
6809513 

661 1178 

6418619 

6231669 

6050164 

5873946 
5702860 

5^3673^ 

5375493 
5218925 

5066917 

4919337 
4776<^56 
4636947 
450 I 89 I 

4370768 
4243464 

4119868 
3999871 

3883370 
3770263 

3660449 
3SS3^3^ 

3450324 
3349829 

3252262 
3157536 

2976280 
2889592 
2805429 
2723718 
2644386 


9661836 

9335107 
9019427 

8714422 

8419732 

8135006 

7859910 

75941 16 

73377'o 

7089188 

6849457 

6617833 

6394040 

6177818 

5968906 

5767059 

5572038 

5383611 

5201557 

5025659 

4855709 

4691506 

4532856 

4379571 
4231470 

4088378 

3950123 

3816543 

3687482 

3562784 

3442304 

3325897 
3213427 

3104761 

2999769 

2S98327 

2800316 

2705619 

2614125 

2525725 

2440314 
2357791 

2278059 

2201023 

2126594 


96153,85 
9245562 
8889964 
8548042 
8^19271 

7903145 
7599178 

7306902 

7025867 

6755642 

6495809^ 

6245971 

60057^1 

57747^ 

5339082 

S^3^133 
4936281 

4746424 

4563870 

4388336 

4219554 
4057263 

3901215 

3751 168 

3606892 

3468166 

3334775 
3206514 

3083187 

2850579 
2740942 
2635:521 

^S3^^SS 
2436687 

2342969 

2252854 
2166206 
2082890 
2002779 
1925749 
1851682 
1780464 
1711984 


,9569378 

y9 1 57  299 
8762966 
8385613 
80245 I I 
7618957 
7348285 
703185I 
6729044 

6439277 

»6i6i987 
5896639 
5642716 

5399729 
5167204 

4944693 
4731764 
4528004 

4333018 
4146429 

3967874 
37970P9 
3633501 

3477035 
3327306 

3184025 

3046914 

2915707 

2790150 

2670000 

2555024 

2444999 

23397 « 2 
2238959 
2142544 
2050282 
1961992 
1877504 
1796655 
1719^87 
1645251 

> 574403 
1506605 

1441728 
1379644 


^523810 
9070*95 
8638376 
8227025 
7835262 

7462154 
7 1068 I 3 

6768394 
6446089 

6139*33 

5846793 

5568374 

5303214 
5050679 

4810171 

4581 1 15 

4362967 

41552017 

395734^ 
3768895 

3589424 
3418499 

3255713 
3100679 
2953028 
2812407 
2678483 
2550936 
2429463 

231-3775 
2203595 

2098662 

1998762 

1903548 
181^903 
1726574 
1644356 
i?66o54 
1491479 
H20457 
1352816 
1288396 
1227044 
1 1 6861 3 
,1112965 


TABLE 
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tABLE  4-'  1*^  AftfOicrNT  of  One  PauNu  per  annQnii  or  Annuity^  for  YEAHS. 


Ys.      ^Fer  Cent. 


I 
2 

3 

4 

S 
6 

7 
8 

9 
10 

II 

12 

13 
H 

16 

»7 

18 

^9 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 

30 
31 
32 

33 
34 
35 
36 

37 
38 

39 

l« 
42 

43 
44 
4? 


i,ooooopo 
2,0300000 
3,0969000 
4,1836270 

6,4684099 
7,6624622 
M923360 
10,1591061 
11,4638793 
12,8077957 
14,1920296 
15,6177904 
1710863242 
18,5989139 
20,15688.13 
21,7615877 

123>4J443^4 
25,1168684 

26,8703745 

28,6764857 

30,5367803 

32,4528837 

34^42^4702 
36,4592643 

3^*5530422 

40,7096335 
42,9309225 

45,2188502 

47>5754i^7 
50,0026782 

52.,50275?5 

5'5»o7784i3 

57>73oi7^5 
60,4620818 

^3*2759443 
06,1742226 

69,1594493 
72,2342327 

7514012597 

78,6632975 

82,0231964 

85,4838923 
89,04S4i9.i 
92,7198614 


3^  }*€r  Cent. 


1,0000000 
2,0350000 
3,1062250 

4i  2 149429 

5,3624659 
6,5501522 

1^7794^75 
9,0516866 

10,3684958 

X1.7313931 
13,1419919 

.  14,6019616 

16,1130303 

17,6769864 

19,2956809 

20,9710297 

2257050158 

24,4996913 

26,3571805 

28,2796818 

30,2694707 

32,3289022 

34,4604137 

36,666528:2 

38,9498567 

4>)3i3ioi7 

43*7590602 

46,2906273 

48,9107993 

51,6226773 

54*42947 » 9 

57*3345025 
60,3412101 
63*4531524 

66,6740127 
70,0076032 

73*4578693 
77,0288947 

80,7249060 

84*550277^ 

88,5095375 
92,6073713 
96,8486293 

^01,2383313 
105,7816729 


^^Fer  Cent. 


1,0000000 

2,0400000 
^3,1216000 

4^2464640 

5,4163226 

6,6329755 

7,8982945 

9^2142263 
10,5827^53 
12,0061071 

13*4863514 
15,0258055 

16,625*8377 

18,29191  12 

20,0235876 
21,8245311 
23*6975^24 
•25^6454129 
2756712294 
29,7780786 
31,9692017 
34,2479698 
36,6178886 
39,0826041 
41,6459083 
44,3117446 
47,0842144 

49*9675830 
52,9662863 
56,0849377 
59*3283352 
6217OI46S7 
66,2095274 
69,8579045 
73,6522248 

77i5983i3S 
81,7022464 

85*9703362 

90,4091497 

95,0255157 

99,82653631112 
104,8195978  1 18 
110,0123817  125 
115,4128169  131 
121,0293020  138 


4^  Fer  Cunt. 


2 

3 

4 

S 
6 

8 

9 
k  10 

12 

13 

15 

17 
18 

20 

22 

.24 
26 

29 

31 
33 

36 
38 

41 

44 

47 

50 

S3 

57 
61 

64 
68 

72 

77 
8«i 

86 

91 
96 

lOI 

T07 


0000000 
0450000 
1370250 
2781919 
4707097 
7168917 
0191518 
3800136 
802114^ 
2882094 
841178S 
4640318 

^599133 
9321094 

7^40543 

7193367 
7417069 

8550837 

3714228 
7831368 

3033779 
9370299 

6891963 

5652101 

5706446 

7113236 

9933332 

4230332 
0070698 

7523878 
6662452 
7562263 
0302565 
4966180 
163965S 

0413443 
138264S 

4644249 

0303231 

8466876 

924788; 

2764040 

9138422 

'^•9965 


5  Per  Cent, 

-m-    ■  -  T  ^ 1—* 

1,0000000 
2,0560000 
3,1525000 

4^3 10 1 250 

5^5256^12 

6,8019128 

8,1420084 

9,5491089 

11,0265643 

12,5778925 

14,2067871 

15,9171265 

17,71298^8 

19,5986320 

21,5785636 

23)6574918 

25,8403664 

18,1323847 

30,5390039 
33,0659541 

35,7192518 

38,5052144 

41^-304751 
44,5019989 

47,7270988 

5**1^34538 
54,6691265 

58,4025828 

62,32271 19 

66,4388475 

70,7607899 
75,2988294 
80,063770c 
85,0669594 
90,3203073 
95,8363227 
01,62813s? 

07^709545^ 
14^0954231 

20,7997742 
27,8397829 

35*^3175" 
42,9933386 

51,1430056 

59,70(^f5?Q 

TABLE 
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TABLE  5.  The  Peisint  Worth  of  One  Pound  per  ann.  or  Asnuttlt  for  Y£ARS« 


Yrs.l       2  Per  Cent.    |  3*  P*r  Grn/.    I    ^  Per  Cent.   1   ^i  Per  Cent.  \     ^  Per  Cent. 


I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

1 1 

12 

13 

^5 
16 

17 
18 

19 

20 
21 
22 

*3 

«4 

25 
26 

*7 

28 
29 

50 
31 
32 

33 
34 
3^ 
36 

37 
33 

39 
40 

4'' 
42 

43 

44 
4^ 


0,9708738 
1,9134697 
2,8286114 
3,7170984 

4»5797<^72 
5^4171914 
6,2302829 
7,0196922 
7,7861089 
8,5302028 
9,5256241 

9j954004<^ 
0^6349553 

1,2960731 

i>937935i 
2,5611020 

3,1661185 

3>7535i3i 

4*323799' 
4,8774748 

5,4150241 

5,9369166 

6,4436084 

6»935542i 

7>4i3H77 
7,8768420 

8,3270315 

8,7641082 

9,1884546 

9,6004413 

29,0004285 

20,3887655 

20,7657918 

21,1318367 

21,4872200 

21,8322525 

22,1672354 

22,4924616 

22,8082151 

23,1147719 

23^41^3999 
23#7oi35S-2 
23,9819021 

24*2542739 
24,5187125 


0,9661856 
1,8996943 
2,8016379 
3,6730792 
4,5150524 
5*3285530 

6*1145439 

6*873.9555 
7,6076865 

8,3166053 

9,0015510 

9*6633343 

0,3027385 

0,9205203 
1,5174109 
2,0941168 
2,6513206 
3,1896812 

3*7098374 
4,2124033 

4,6979742 

5,1671248 

5,6204105 

6,0583676 

6,4815146 

6,8903523 

7,2853645 

7,6670188 

8*0357670 

8,3920454 

8,7362758 

9,0688656 

9,3902082 

9,7006842 

20,00066 1 2 

20,2904938 

20,5705254 

20,8410874 

21,1024999 

21*3550723 

2135991037 
21,8348828 

22,0626887 

22,2827910 

22,4954503 


Oi96i5385 
1,8860947 

2,7750910 

3,6298952 

4,4518223 

5,2421369 

6,6020547 

6,7327448 

7*4353314 
8,1108955 

8,7604763 

9*3850733 
9,9856473 

0,5631223 

1,1183868 

1,6522949 

2,1656680 

2,6592961 

3fi3393^S 

3*5903253 
4,0291589 

4,4511142 

4,8568405 

5,2469619 

5,6220787 

5,982767^ 

6,3295844 
6,6^30618 

6,9837132 
7,2920318 

7,^588492 1 

7*8735500 
8,1476441 
8,4111916 
8,66461 16 
8,9082803 

9*H2577' 
9,3678625 

9,5844831 

9,7927721 

9*9930500 

20,1856250 

20,3707931 

20,5488395 

20,7200378 


0*9569378 
1,8726678 

2,7489644 

3*5875257 

4*3899767 

5*1578725 
5>8927i009 

6,5958861 

7,2687905 
7,9127182 
8,5289169 
9,1185808 
9,6828524 
0,2228253 

0*7395457 
i>234oi5i 
1,7071914 
2,1^99918 

2*5932936 
3*0079365 

3>4047239 
317844248 

4W  47 7 749 

4*4-954784 
4^8282089 

5,1466115 

5,4513028 

5*7428735 
6,0218885 

6,2888885 

6*5443909 

6,7888909 

7,0228621 
7,2467580 
7,4610124 
7,6660406 
7,8622398 
8,0499902 
8,2296557 
8,4015844 
8,5661095 
8,7235498 
8,8742103 
9,0183831 
9,1563474 


0,9523809 
1,8594103 
2,7232480 

5*5459505 

4*3294767 
5,07569^1 

5*7-863734 
6,4632128 

7,1078217 

7*72*7349 
8,3064142 

8,8632516 

9*3925730 
9,8986409 

0,3796500 
0*8377695 
1,2740662 
1,6895869 
2,0853208 
2,4622103 
2,8211527 
3,1630026 

3*4885739 
3,7986418 

4,0939445 

4*3751853 
4,6430336 

4,8981272 

5,1410735 

^931HS^^ 
5,5928104 

5,8026766 

6,0025491 

6,1929039 

6,3741942 

6,5468516 

6,7112872 

6,8678926 

7,0170406 

7,1590862 

7,2943678 

7,4232074 

7,5459118 

7,662^732 

7,7740697 

TABLE 
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TABLE  6.  The  Annuity  which  i£,  will  Pprcbase  for  any  Numb  eb.  of  YEARS 


I 

3  P^-r  Cent 

3i  Per  CeM. 
1,0350006 

4  Per  Cent. 
1,0400000 

4^  Per  Cent. 
I5O45OOOO 

5  Per  Cent. 

I>O^CX)000 

1,0500000 

2 

^5226108 

,5264005 

,5301961 

55339976 

,5378049 

3 

53535304 

,3569342 

,3603485 

' >3637734 

,3672086 

4 

,2690271 

,2722511 

,2754901 

52787437 

,2820118 

5 

,2183546 

,2214814 

,2246271 

iZzjy9i6 

,2309748 

6 

W 84597 5 

,1876682 

,1907619 

51938784 

,1970157 

7 

',  1605064 

5 I 635445 

,1666096 

,1697015 

,1728198 

8 

,1424564 

''    5 1454767 

,1485279 

,1516097 

,1547218 

9 

,1284339 

,1314460 

5 I  344930 

5I375745 

,1406901 

10 

ii 17*305 

,1202414 

,1232909 

,1263788 

,1295046 

ir 

,1080775 

,1110920 

,1141490 

,1172482 

,1203890 

12 

,1004621 

,103484X5 

,1065522 

,1096662 

,1128254 

'3 

,0940295 

,0970616 

^1001437 

,1032754. 

,1064558 

14 

,0885263 

,0915707' 

,0946690 

,0978203 

,1010240 

»5 

,0837666 

,0868251 

,089941 1 

,0931138 

,0963423 

16 

,0796109 

,0826848 

,0858200 

^  ,0890154 

,0922699 

17 

507 59525 

,079043  I 

,0821985 

,0854176 

,0886991 

18 

,0727087 

,0758168 

5O789933 

,0822369 

40855462 

'9 

,0698139 

,0729403 

,0761386 

50794073 

,0827450 

20 

,0672157 

,0703610 

,0735818 

,0768761 

,0802426 

21 

,0648718 

,0^80366 

,0712801 

,0746006 

,0779961 

22 

,0627474 

,0659321 

,0691988 

,0725457 

5O759705 

23 

,0608139 

,0640188 

,•0673091 

,0706825 

,0741368 

24 

,0590474 

,0622728 

,0655868 

,0689870 

,0724709 

25 

,0574279 

,0606740 

,0640121 

,0674390 

,0709545 

26 

^0559383 

,0592054 

,0625674 

,0660214 

,0695643 

27 

,0545642 

,0578524 

,0612385 

,0647195 

,0682919 

z8 

,0532932 

,0566027 

,0600130 

,0635208 

,0671225 

29 

,0521147 

5O554454 

,0588799 

,0624146 

,0600455 

3Q 

,0510193 

505437^3 

,0578301 

,0613915 

,0650514 

31 

,0499989 

5O533724 

,0568554 

,0604435 

,0641321 

32 

,0490466 

,0524415 

,0559486 

,0595632 

,0632804 

33 

,0481561 

,0515724 

,0551036 

,0587445 

,0624900 

34-^ 

,0473220 

,0507597 

,0543148 

,0579819 

,0617554 

35 

50465393 

,0499984 

5O535773 

,0572705 

,0610717 

36 

,045^038 

,0492842 

,0528869 

,0566058 

,0604345 

37 

,0451116 

,0486133 

,0522396 

,0559840 

,0598398 

38 

,0444593 

,0479821 

,0516319 

,0554017 

,0592842 

39 

50438439 

5OJ.73878 

,0510608 

,0548557 

,0587646 

40 

,0432624 

,0468273 

,0505235 

5054343 I 

,0582782 

41 

,0427124 

,0462982 

,0500174 

,0538616 

,0578223 

42 

,042i9J7 

5O457983 

,0495402 

,0534087 

,0573947 

43 

,0416981 

,0453254 

,0490899 ' 

,0529824 

56569933 

44 

,0412299 

,0448777 

,0486645 

,0525807 

iOS66j63 

4-5 

1  ,0407852, 

5O444534 

,0482625 

,0522020 

,0562617 

2N  t 


Use 
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Ufe^  of  th^  foregoing   Tables. 

The  tJfe  of  all  thefe  Tables  depends  on  the  following  general 
RULE.     Multiply  the  tabular  number  which  Hands  againft  the  given 
number  of  days,  or  years,  and  under  the  given  rate  of  intereft,  by  the 
principal  fum,  and  the  produA  will  be  the  anfwer  to  the  queftion. 

E3C AMPLE  I.  What  will  i^SL  amount  to  in  ^pdays,  at  5  per  cent, 
per  annum  ?  In  the  firft  table  againft  5  per  cent,  and  againft  30  days, 
ftands  1,0040182  th^  tabular  hulQber 

»  60241092. 

40160728 
20080364 

AniWer     246,9884772=5:246/.  19J.  f)d. 

E.2.  What  will  246/.  amount  to  in  30  years,  at  5  per  cent,  per  annum  ? 
In  table  2,  a|;ainft  30  yean,  at  5  per  cent;  is  4,3219424 

246 

^59316544        ' 
172877696 
86438848 

Anfwer  1063,1978304        = 
•  (1063/.  3f.  iii/. 

E.  3.  What  is  the  prefent  worth  of  an  annuity  of  246/.  to  continue 
30  years,  at  j  per  cent,  per  ajipuna  ?  In  t^ble  j,  againft  30  years,  at 
5  per  cent,  is        ,2313775 

g4^ 
13882650    • 
9255100 
4627550 


Anfwer    56,9 1 88650  =:  ^61.  1 8/.*  /^\d.  the  prefent  worth. 

E.  4.  What  is  the  amount  of  an  annuity  of  246/.  per  annum,  for- 
borne or  unpaid  30  years,  at  5  per  cent,  pep  annum  ?  In  table  4i  againft 
30  years  at  5  pef  cent,  is     66,4388475 

246 

398633085P 
265755390Q 
1328776950   ^ 


^nfwer       16343,9564850=;  16343/,  19/.  i-J-</.  theamou*it 

(required. 
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E.  y*  What  i&  the  prefent  worth  of  an  annuity  of  -  246/.  to  Continue 
30  yearsjr  at  5  per  cent,  per  annum  ?  In  table  5,*againft,  30  years  at  5 
per  cent*  is         15,372451 

24^ 
92234706 
61489804      , 
30744902 

Anfwcr    3781,622946  =  3781/.  i2x,  5J</.  the  prefent  worth. 

*  • 

E.  6.  What  is  the  annuity  which  246/,  •  will  purchafe,  to  contintit 
30  years,  reckoning  5  per  cent  ?  In  table  6,  againft  30  years,  at  5  per 
cent,  is  ,0650514 

246 

390308+ 
2602056 

1301028        ^ 


Anf.  16,0036444=16/.  Of.  oj^.  the  purchafed  annuity  per  an^um. 

If  the  amount  of  any  fum  be  fought,  for  a  number  of  days,  which 
are  not  in  the  firft  table,  and  years  which  are  not  in  the  feeond ;  divide 
the  given  number  of  days  or  years  into  two  fuch  numbers  as  arc  in  the 
table ;  then  multiply  the  amount  pertaining  to  each  into  eadi  other,  the 
produft  will  be  the  amount  for  the  time  required. 

E.  7.  What  will  523/.  amount  to,  in  194  days,  at  5  per  cent,  per 
annum  ? 

In  table  i,  againft  190  days,  under  5  per  cent,  is     -     1,0257228 
And  againft  4  days,  at  the  fame  rate,  is      -     -     -     -     1,0005348 

The  produft  is  the  amount  of  i/.  for  194  days,  viz.         1,0262714 
Which  multiply  by  the  principal  fumj  viz.  -         523 

The  produft  i$  the  anfwer         536,7399840  = 

is  3^^'  H^-  9V- 

E.  8.     What  is  the  amount  of  150/.  in  81  years,  at  5  per  cent  ? 
In  table  2,  againft  40  years,  under  5  per  cent,  is       7*0399887 
And  againft  41  years,  at  5  per  cent,  is       -      -         7>39'988j 

The  produdl  is  the  amount  of  i/.  for  81  years,  viz.  52,0395126 

Which  multiply  by  the  principal  fum>  viz.      -  i^o 

7805,9268900     = 
[7805/.    18/,   6ld>   Anfwer. 

I^ote.     The  Other  tables  of  compound  jntereft,  caanotbe  extended  in 
this  manner.  / 


ryS  COMPOUND  INTEREST. 

^uefit$n$for  exerci/i,  tofi^'W  tht  txUnfimt  ufe  of  the  Vahleu 

^tft,  I  -     A  perfon  having  1 2  years  to  run  in  a  Icafc  of  an  cftatc  of • 
6o/.  per  annum>  for  40  years,  would  know  what  prefent'  money  he  muft 
nay,  in  order  to  complete  the  leafe  by -adding  28  years  thereto,  compute. 
ing  at  5  per  cent,  compound  intercft  ?  By  table  5,  the  prefent  value  of 
iL  per  annum,  at  5  per  cent,  for  40 years,  is  17,1590862 
By  the  fame  table,  the  value  of  i/.  per      1      g  86^2 cx6 
annum,  at  that  r»te,  for  1 2  years  to  run,  J       ^     ^  ^ 

Difference     »     ,8,2958346 
'^  Multijdy  by       ^  6q 

Anfwcr    £.497*7500760 

^efi,  2*  Which  b  the  moft  advantageous,  a  term  of  15  years  in  an 
cftate  of  I  go/,  per  annum  ;  or  the  reverfion  of  fuch  an  eftate  for  ever, 
after  the  expiration  of  the  faid  15  years,  computing  at  the  rate  of  5  per 
ctnt.  per  annum,  compound  intereft  ? 

A  Freehold  eftatc  of  100/.  per  annum,  at  1  >,^  ^^^^ 

5  per  cent,  is  worth  -         -  J  ^* 

In  table  5,  the  prefent  value  of  the  fame    "f  ^ 

cftatc,  at  the  fame  rate  for  1 5  years, is  J  ^f*^  ^ 

The  difference  is  ,  962,035  val,  of  revcr. 

Hence  it  appears  that  the  firft  term  jf  1 5  years  is  better  than  the  re- 
Teriion  £br  ever  afterwards,  by  75,930=75/.  i8j.  7^^  the  anfwer, 

^eji.  3,  What  annuity,  to  continue  14  years,  may  be  purchafed 
with  iQoo/,  due  at  the  end  of  5  years ;  the  annuity  to  commence  pre- 
fently,  at  5  per  cent  ?  By  table  3,  the  prefent  worth  of  loooA  due  5 
years  henccj  at  5  per  cent,  may  be  found  equal  to  783,5262;  and  by 
table  6,  it  may  be  found  that  the  annuity  which  783,526:5  willpurchafe 
for  14  years,  at  the  rate  of  5  per  cent,  is  79,i5i8==:79/,  3^,  o|</.  per 
amium,  the  anfwer. 

^eji,  4,  For  a.leafe  of  certain  profits  for  7  years,  A  offers  to  pay 
150/.  gratuity,  and  300/.  per  annum  ;  B  offers  400/.  gratuity,  and  250/. 
per  annum ;  C  bids  650/.  gratuity,  purchafe  without  any  yearly  rent ; 
qneryy  which  is  the  bed  offer,  and  what  is  the  difference,  computing  at 
5  per  cent  ?  By  table  5,  the  prefent  worth  of  3poA  per  annum,  for  7 
ycars>  at  4  per  cent,  is  —  —  1800,6164 

To  which  add  —  —  \      150 

The  value  of  A's  offer  — 

The  prefent  worth  of  250/.  per  annum,  for  7  years 

Add        -        -         .         - 

The  value  of  B*s  offer        •  1900,5136 

Tk 


19^0,6 

164 

1500,5 

400 

['36 
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The  pcdietit  worth  cf  200L  per  xaxmm,  for  7  years     1200^4109 

Add  *-i  •.—    6jo, 


Th^  value  of  C's  offer        •—     1800,4109 


D*«  offer  —  —     1850 

Hence  it  appears*  that  A's  is  the  beft  offer ;  ahd  that  rejedling  the  de- 
cimals/he  Uds  50/.  more  than  6,  looA  more  than  p,  and  156/.  more 
than  D.  ' 

^efi»  5,  What  annuity  is  fufficient  to  pay  off"  a  debt  of  50  millions^ 
in  30  years,  at  4/.  per  cent,  compound  intereft  ? 

In  table  6,  againft  30  years,  under  4  per  cent*  is    —    io5783oi 
Which  multiply  by  the  debt        —  — ^  •^—     50000000 


The  an^nuity  fought         —  —  -^  — £»^^9^^^S 

So  that  fuppofing  the  national  debt  to  be  50  millions,  1 

the  intereft  at  4  per  cent*  would  be  —  "-r  J  .   - 

Then  it  would  require  a  finking  fiind  of  2891505/.  per  annum  to 

clear  the  whole  debt  in  30  years*    . 

^efi,  6.  A  fon  previous  to  his  marriage,  is  minded  to  have  50/.  a 
year  freehold  fettled  on  his  family  ;  and  to  have  immediate  poffeflion  of 
it,  offers  his  father  in  lieu  an  anuuity  for  his  life^  valued  at  1 2  years 
purchafe,  difcountin^  at  4  per  cent^  thereon ;  whereas  he  is  content 
the  eftate  ftipuld  be  valued  at  a  difcount  of  3  per  cent,  and  confequently 
will  be  worth  33I  years  purchaf(»;  pray  what  had  the  father  for  hu 
life  ? 

Firft  33,3  X  50  =  1666,6  =  1666/.  13;.  4^.  nearly  the  value  of  the 
annuity.  Then  per  table  6,  i/.  for  12  years,  at  4  per  cent;  will  pur- 
chafe ,1065522  per  annum. 

'.•  1666,6  X  ,1065522=  177,587—  177/*  lis.  S^d.  theanfwer, 

LXIV.     Cottcerning  Divifors, 

IT  being  often  neceflary  in  arithmetical  calculations,  to  findfuch 
multipliers,  or  numbers,  which  may  be  divided  by  any  number  of 
given  divifors,*without  any  remainder,  or  remainders  ;  by  which  meani 
many  pleafant  qucftions,  not  reducible  to  any  other  rule  in  common 
arithmetic,  may  be  folved. 

To  firtd  the  leaft  number  that  can  be  divided  by  any  number  of  divi* 
fors,  with  a  remainder. 

RULE.  Multiply  all  the  prime  numbers,  and  the  root  of  fuch  as  arc 
fquare  or  cube  numbers,  continually  5  the  produft  will  be  the  number 
required. 

^  Note.  A  prime  number  is  fuch  as  hath  no  meafurc  but  itfelf  and 
C(nity,«and  confequently  cannot  be  produced  by  the  multipKcation  of  two 
or  more  integers  ;  as,   i^  2,  3,  5,  7,  11,  &c.  are  prime  numbers. 

Compofite  numbers  are  fuch  as  are  divifible  by  fomc  numbers  befides 
unity }  as  8  is  divifible  by  4  and  2^  &c* 

A  numbcf 


> 
\ 


tSo  CONCERNING  DIVISORS. 

A  number  that  wili  divide  feveral  numbers  exuflljr,  is  called  a  cons, 
non  meafure>  as  3  is  a  common  meafure  to  12  and  15. 

» 

ExAMFLE  !•  Required  the  three  leaft  numbers,  which  divided  by 
20,  fiiall  leave  19  for  a  remainder  ;  but  if  divide4  by  19,  Ihall  leave 
18 ;  if  divided  by  18,  ftiall  leave  17  ;  and  fo  on,,  always  leaving  one 
Icfs  than  the  divifor,  to  unity  ? 

Firft  I,  2,  5,  5,  7,  II,  13,  17,  and  19,  are  prime  numbers: 

2  3  2  '4- 

Alfo  y  4  =  2,  v^  8  =  2,  -v/  9  =  3>  and  y^  16  =  2,  and  all  the  reft  are 
compoiite  numbers.     Therefore, 

i'X2X3X2Xcx7X2X3XiiXi3X2Xi7Xi9  = 

232792560,  the  Icaft  number  that  can  be  divided  by  the  given  divifors 

without  a  remainder. 

Then  the  number  232792560 —  i  =  232792559,  the  firft  number. 

And  232792560  X  2 —  1  =465585 II 9,  the  fecond  number. 

Alfo  25'279256o  X  3—  i  =  698377679,  the  third  number. 
And  after  thii  maimer  may  the  other  niunbcrs  be  found. 

E.  2.  What  is  the  leaft  number  that  can  be  divided  by  the  nine 
digits,  without  a  remainder  ? 

The  given  divifors  are  i,  2,  3  4,  5,  6,  7,  ^,  9. 

Now  -^4=2;  6  may  be  cancelled,  being  compofed  of  2  X  3 ;  and  3, 

5  and  7  are  prime  numbers ;  and  ^  8=2.     Alfo  \/  9  =  3. 

Then  per  rule,  1X2X3X^X5  X  7  X  ^  X  3  =  ^5^0^  the 
number  required. 

*  '         . 

E.  3.     Required  the  leaft  number  which  being  divided  by  7^  6,  J, 
4,  3  and  2,  fhall  leave  6,  5,  4,  3,  2  and  i  refpedively  ? 
Firft  the  divifors  are  7,  6,  5,  4,  3,  2. 

Now  ^  ^=:2y  and  3,  5  and  7  are  prime  numbers,  6  may  be  cancelled 
being  a  compofite  number. 

* 

Then  j>er  rule,  2X3X2X5X  7=420,  the  leaft  number  that  can  be 
divided  by  the  given  divifors  without  a  remainder.  Therefore  42(5—  t 
rr4i9,  the  number  required. 

E.  4.  John  the  gardener  counting  fome  apples  into  a  bafket,  found 
that  when  he  counted  them  in  by  two  at  a  time,  three  at  a  time,  and 
four  at  a  time,  there  remained  one  ;  but  when  he  counted  them  in  by  five 
at  a  time,  there  remained  none ;  guere^  the  number.of  apples  ? 

Firft  2,  5  and  4,  arc  the  di  vifor> ;   now  2  and  3  are  prime  numbers^ 

and  \  ^z=l2, 

,  "' 

Then  per  ruk,  2  X  3  X  :  =  1 2  ;  then  1 2 -|- 1  =  1 3,  which  di>iided  by 
i,  3  and  4,  leaves  i,  according  to  the  quefticn;  but  divided  by  5  will 
leave  3,  which  is' 2  ihort  of  5,  ',•  To  twice  12  add  i,  and  the  fum 
will  be  25,  the  number  fought. 


innidBciMAls.  -        tsx 

J.  $,  Acounhygirttoto^iAhidtdgpi  JtoUthemo^eff  e*er  I  earn  out. 

Some  fwalttuts  there  to  fell  \  Byfix* s ifi'ue4 ^four's, three* Sytixfo's^ 

j9,  gentleman  fie  chanced  to  meet.  And  e^ery  time  I  numbered  them,  * 

jind  thus,  it  her  befell:  ^  One  remained  o'wrplus  : 

My  pretty  maid^fays  he  tofhe,  I  told  them  o*er  by  fe^venU  at  lafl. 

What  number  ha<veyou  here  ?  Arid  there  ivere  no  remains  ^ 

J  can't  tell.  Sir,  fays  fie  to  hinf§  If  you  can  find  the  number  otA, 

But  this  I'll  make  appear;  Pray  take  them  for  your  pains. 

tirft,  the  leaft  number  that  can  be  divided  by  i,  2,  3,  4,  5^  6,  with- 
out a  remainder,  will  (per  rule)  be  i X 2 X 3X  2 X 5=60.  Then  6o-|- 1 
=61,  which  divided  by  2,  3,  4,  5,  6,  willleave  i  according  to   the 

queftion;  but  divided  by  7,  will  leave  55  .'.  60  X  5  +  i  =  30^>  ^^® 
leaft  number  which  admits  of  the  conditions!  of  the  quellioni  Then  to 
find  the  next  leaft  number  which  admits  of  ^the  fame  conditions,  by  pro- 
ceeding as  abovewe  fhall  find  to  be  60X  i^+i^T^i-  Alfo  721 — 301 
=±420,  the  common  difference  of  all  the  numbers  aiiwerihg  thetionditions 
ofthequeftion.  Therefore  30;  >  721,  1141, 156,1,  igSii&c.  ad  infinitum, 
will  anfwer  the  conditions  of  this  queftion. 


LXV.   DUODECIMALSj    * 

OR* 

« 

CROSS  ^ULTIPUGATIQN. 

I 

THIS  rule  is  called  duodecimals,  becaufe  the  unit,  or  integer,   is 
divided  into  12  equal  parts;  and  hence  this  way  of  computation  is 
chiefly  ufed  amongft  workmen  in  cafting  up  the  contents  of  fuperficial 
and  folid  works,  the  lineary  dimenfions  being  generally  taken  in  feet, , 
inches,  and  parts. 

RULE.  I.  Under  the  multipli«??ind,  write  the  correfpondent  deno- 
ininations  of  the  multi{5lier. 

2.  Multiply  each  term  in  the  multiplicaDd,  beginning  with  the  lowcft, 
by  the  feet  in  the  multiplier ;  placing  each  refult  under  its  refpeftive  term, 
Remembering  to  carry  an  unit  for  every  ?  2  from  each  lower  denomination 
to  its  next  (uperior. 

3.  Work  in  the  fame  manner  with  the  inches  and  parts,  fetting  the 
refult  of  each  term  one  place  more  to  the  right-hand;  having  thus  finifh* 
cd  multiplicatiqn,  the  fum  of  all  will  be  the  produft  required^ 

Note.  In  multiplying  feet,  inches,  and  parts ;  if  feet  be  multiplied  by 
feet,  the  produft  is  feet;  and  feet  multiplied, by  inches,  the  produft  is 
inches ;  aud  parts  muttiplied  by  feet,  the  produft  is  p^rts ;  parts  multi- 
plied by  inches,  the  produft  is  feconds  j  and  parts  multiplied  by  parts,  the 

pro4u^  is  thirds.  '    ^ 

2O  Example 


/ 


S 


tit 
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^ 


Example  i.    Whit  is  tkcijprodiift  of  8  feet  9  inthet and  &fiits,hj 
5  feet  6  indies  and  3  parts  ? 


By  Ac  rde,  Ptift  ihettod. 

S    9    6 
S  ^    3 
43  II    '6 
4    4    9    o 
g     ^.   4  .^ 
Anf.   48     6     5     4 '  ^ 

Second  method. 
'8     9     6 
i;     6     3 

2246 

4    4    9    o 
A3  II     6 

Aif.   48    65^4  '6  as  before/  /^^ 

Third  method. 
896 

'5^3         • 


40  45  3d 
48  54  36 

24  27  18 


Fourth' metliad. 
F.  I.   P. 
8    9    6 

5    6    3 


« 


40 

3 
o 

4 
^  o 

o 

o 

o 

o 


9 
2    6 

o    o 

4    6 

o     3 
2    o 

0  ^2   .'3 

001  6 

'Anf.   48  '6'  s    4  '6asbfcfore: 
Fifth  method/  by  practice. 

4  =  iJ  8     9    6         , 


;43  II     6 

2    =   I)    2    II       2t 

3"=f)i     5     7. 

0224 


Anf.    48  .  6     5     4    6  as  before.  * AVift^^r  48  '6     5    4'  5 
ccS^Sf  24T  "^  "'*''  by.ft.cailfe«ht  methods,  to  lh«.  the 


^, 


E.  2.    Multiply  t2  feet  8  inches  by  rfeet? 

F,   L 

12      B 

i 

Anfwer'fij    4 


£•  3.  Multiply  ^7  feet  8  inches 
by  8  feet  9  inches. 

$7     8 

8     9 

781     4 
73     3    o 
Anfwer  854    7    o 


'£:  4-.'  Multiply  57  f^t  3  inches 
by  28  feet  6  inches. 


1? 

.3 

6 

4^6 

ii4 

- 

28 

.7' 

6 

,7 

0 

0 

Anf.    1631     7     6 


iV(?/^/ 


mjojmcmfOJSi 


zSj 


lAu^  Aa  this.  kind. of  arithmetic  is.  nfcfiil  to  pedbos  cooctjn^i  ia 
baildingi  vat»hxmgf  &c;..I>thoa|(ht  pi^oper.toiiifert  a  few p]:omifcjaou% 
Cieaoqples,  with  m  intention  to.givf  them  a  ckar.  infight  into  thi«  uf(efii} 

^ejHons/or  exerftje  in  Duodecimals* 

^u^Jf*  I*  If  a  floor,  be  53  feet  6  inches  long,  and  47  ^et.  9  inches 
broad^  how  many  fquari;^  are  contained  i|i  that  floor  f 

F.    I.  '         ' 

53    6 
47    9 

212 
40     t    6 
2^3    6    a 


Anfwes  25,54    7    6  =  25  Squares,  54  fe^t  7  indies  6  parts. 

Note.    The  reafon  of  cutting  off  two  figures,  is,  becaufe  there  arc  100 
bifm^  icet  in  Qi;^  iqjQjai^  rod  of  10  &eti  long,  which  is  the  fame  as  dividing 


^«efi*  2.  If  a  houfe  within  the 
walls,  be  44  feet  6  inches  long,  and 
18  feet  3  inches  broad;  how  many 
fquares  of  roofing  will  cover  that 
houfe  ? 


^eft.  $.    If  apaneof  ghfi|be4' 
feet  S^  inches  long,  and  i  foot  4 
inches  and  i   quarter  broad,  how 
msmy  feet  of  glafs  does  it  contain  ? 


F. 

44 
18 


6 
3 


3$^ 

44 
II 

9 


I 
o 


6 

o 


Add/"'*     ' 
\  406    o 


Anf.   12,18     I 


6  Fhit* 
o  Half.flat 

l{=i2fq.  18ft. 


^eft.  4;  If  there  be  8  panes  of 
glafs,  each  4  fe^t  7  inches  and  three- 
quarters  long,  and  i  foot  ^\  inches 
broad ;  how  many  feet  of  glafs  are 
contained  in  the  faicl  ^  panes  ? 

•Ia  Tyling  and  Roofing,  it  is  cuftomary  to  reckon  the  (At  and  half-flat. of  any 
building  within  the  walls,  to  be  the  depth  or  width  of  the  roof  of  that  biiilding",  when 
the  faid  roof  is  a  true  pitch  j  that  is,  when  the  rafters  arc  three-fourths  of  the  brt adth  of 
thie  l^uU^iog* 

20  2  '         .  ^'/•5* 


F.  L 

4     8 
'     4 

P. 
9 

1 

4     8 
I     6 

9 
II 

.0 

\ 

Anf.6    4 

2 
lb 

2 

3 

f 

F. 

/. 

P. 

9 

>    4 

I 

7 
5 

9 
3 

n4 
I   1 

7 

[I 

I 

9 

2 

I     ! 

9 

[I 

3 

6 

S 

I 

8 

3 

8  No.  of 

Anfwer  53 

J 

i 

6 

^[Panes, 

i84 
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^ejf.  f.    If  there  are  1 6  panes        ^eft,  6.     If  a  room  be  painted, 

of  glaft,  each  4  feet  jf  inches  long,  whofe  height  being  girt  over  the 

and  I  ^t  '4^  inches  broad;   how  mouldings,  is  16  feet  6  inches,  and 

many  feet  of  giafs  are  containe4  in  the  compals  of  the  room  be  67  feet 

"       '  ^  inches,  how  many  yards  are  tbeie 

P«  in  that  room  ?         * 
6  F.    I. 

9  ^7    9 

16    6 


them  ? 
F.  h 

4    S 

I     4 


4 
I 


5 
5 
3 


6 

10 

4 


o 
I 


8 


414 

67 
33 


10 


4X4=16 


9)1117  10    6 


24  10     8     6 


99 


6  10    o 


o 

j4 

o  Anfwcr. 


Anfwer   1 24     1=1  i^ards  ifoot^ 

Note.    The  inches  and  parts  in  this  kind 
of  nieafure  are  generally  neglected.  ' 


^eft.  7.  If  a  room  of  wainfcot  be  16  feet  3  inches  high,  gift  ovcf 
the  mouldings,  and  thecompafsofthe  room  is  137  feet  6  inches^  how 
many  yards  does  it  contain  ? 

F.    I, 

137     6 
16     3 


830 

137 
34 


4    6 


Thp fquare  feet  in  i  yard  =  9)2234    4    6 


Anfwer  248     2    4    6=248^^/.  1//.  4f«.  6//1. 


^eft.  8/    If  a  piece  of  timber 
be  21  ihches  broad,  21  inches  deep, 
and  1 5  feet  long,  how  many  folid 
feet  are  contained  therein  I 
F.   L 

I     9  Breadth 
I     9  Depth 


I 
I 


9 

3 


^^.  9.  If  a  piece  of  timber 
be  25  inches  broad,  7  inches  deep, 
and  25  feet  long ;  how  many  folid 
feet  are  contain^  therein  ?     - 

F.  1. 
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o    7  Depth 
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PART  ir. 

mmsBsssKsm 


GEOMETRY  originally  fignifie»  the  art  of  meafuring  the  earth, 
or  any  diftances  or  dimenfions  thereon.  $ut  npw  it  i|  ufed  for 
the  fcience  of  qaantity,  abftradedljr  confidered,  without  any  regard  to 
matter*  * 

It  very  probably  had  its  firft  rife^in  Egypt,  where  the  Nile  annually 
Qverflowing  the  country,  and  covering  it  with  mud,  obliged  men  to 
diftingoifh  their  lands  one  from  another,  by  the  confideration  of  their 
figure ;  and  to  be  able  alfo  tp  meafure  the  quantity  of  it,  and  to  know- 
how  to  plot  it,  and  to  lay  it  out  again  in  its  juft  dimenfions,  figure  and 
proportion :  after  which  it  is  likely  a  furtli^r  contemplation  of  thple* 
draughts  and  figures  helped  them  to  difcover  many  e:(cellent  properties' 
belonging  to  them,  which  fpeculation  has  continually  been  improving  to 
this  day. 

Before  I  proceed,  I  fliall  firfl  explain  the  following  uTeful  terms : 

1.  Axiom^  is  a  principal  in  any  art,  fo  evident,  that  it  needs  nothing 
but  the  light'  of  reafon  to  demonftrate  it. 

2.  Confiru^ton,  is  the  drawing  of  lines,  and  framing  of  figures,  or 
preparing  the  propdfition  for  a  demonilration. 

3.  Corollary f  is  a  confeqvient  truth  gained  from  a  preceding  demon- 
firation. 

4.  pefimtiOM^  is  the  unfolding  or-explicating  of  the  natu|;e  and  a&c. 
tion  of  a  thing  in  a  few  words. 

5.  Defnonftration^  is  the  proving  of  a  thing  by  definitions  and  axioms, 
and  fo  from  feveral  arguments  drawing  a  conclufion*  that  it  has  that 
afie^on  the  propofition  did  afiert^ 

6.  Hyf  of  be/is,  is  when  a  thing  is  fuppofed,  or  givfen  to  be  fb. 

7.  Lemma i  is  the  demonftration  of  fome  premife,  in  order  to  fhorteii 
a  following  demonilration. 

8.  Problem^  is  when  fomething  is  propofed  to  be  done. 

9.  Profofitton^  is  ufed  promifcuoufly,  either  for  a  problem  or  theorem.  ' 

10.  Poftulatey  is  a  grantable  requeft,  or  fuch  a  demand  as  cannot  rea. 
fonably  be  denied. 

1 1 .  Scholium f  is  a  (hort  critical  expofition,  gained  from  a  former  de. 
monftration. 

12.  Theoftm^  is  when  fomething  is  propofed  to  be  done. 

GEOMETRICAL 
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GEOMETRICAL  DEFINITIONS. 

t .    A    Geometrical  Point  is  fo  infinitely  finally  as  to  be  void  of  length, 
jlJL  breadth,  and  thicknefs ;  and  therefore  a  point  may  be  faid  to 
have  no  parts. 

2.  A  Line,  is  called  a  quantity  of  one  dimenfion,  becaufe  it  may 
have  any  fuppofed  length,  but  no  breadth  or  thicknefs. 

3.  A  Superfices,  is  a  figusc  wUdi  hadi  length  and  breadth,  and  is 
bounded  by  lines  either  ftraight  or  circular. 

4.  Ail  three-fided  figures  are  called  Triangles,  but  admit  of  feveral 
diftin^ions;  as  an  Equilateral,  when  the  fides  are  equal:  Ifofeles,  when 
enly  t\(^o  fides  are  equal  :*  Scalene,  when  the  three  fide9  are  unequal'; 
ind  Right  .angled,  wh»i  it  kas  one  right  angle. 

§•  All  fonr.fided  figuresf  are  called  Quadrilateral,  buf  are  divided*  into 
{quarts,  parallelograms,  rhombus's,  and  rhomboides.  A  fquare  is  that  ^ 
where  all  the  angles  are  right,  and  the  lines'^equal :  a  FaraHelti^ram,  or 
^long  fquare  ,  -is  a  figure  that  hath  all  its  angles  righf^  javd  it«  two 
op|iofite  fides  equal :  a  Rhombus,,  is  that  which  hath  its  fbar  fidea.equ^, 
but  no  right  angle* 

6.  A  Circle,  is  A  plane  boufided  by  one  curved  line,  called  the  gip- 
cumfefenee,  to  which  all  right  lines  drawn  from  a  certain  point  withis 
tint  figure,  called  its  center,  are  equal. 

7.  The  Diameter  of  a  circle,  is  a  right  line  drawn  through  the  cen. 
ter,  terminated  at  each  end  by  the  circumference,  and  divides  the  ciicle 
into  two  equal  parts,  each  of  which  is  called  a'femi-circle|  half  the 
diaiiieter  is  called  the  Radius. 

8.  The  circumference  of  trcty  circle  is  divided  into  360  equal  pipts 
tailed  Degrees  {  each  degree  into  60  equal  parts,  called  Minutes ;  and 
each  minute  into  60  equal  parts,  called  Seconds,  &c.  Any  part  of  the 
titt  circumference  is  called  an  Atch. 

o.  The  Chord  of  an  arch,  is  a  right  line  joining  the  extremities  of  an 
ftr(»,  and  by  which  the  circles  are  divided  into  two  unequal  parts,  called 
Segments. 

10.  A  Se^r,  is  a  figure  comprehended  under  two  radiufes  of  a  cir. 
de,  and  the  atch  included  between  thofe  radiufes. 

1 1 .  A  Polygon,  is  a  figure  contained  under  feveral  fides  ;  and  called 
a  regular  p(4ygon,  if  the  Mes  and  angles  are  regular  amongft  tbemfelresi 
bat  if  they  are  not,  it  is  called  an  irregular  polygon, 

A  polygon  has  different  names,  nccording  to  its  number  of  fides,  viz., 
if  it  has  five  fides,  it  is  called  a  pentagon  ;  if  fix,  a  hexagon  ;  if  feven, 
a  heptagdn ;  if  eight,  an  odlagon  ;  if  nine,  a  nonagon ;  if  ien^  a  deca- 
gon ;  if  eleven,  an  nndecagon  ;  and  if  12,  a  duodecagon. 

/ 12,  The  Altitude,  or  height  of  any  figure,  is  the  perpendicubr,  let 
dtSa  from  its  fummit  to  its  badle,  or  line  on  which  the  figure  is  fuppofed 
to  ftand. 

13.  The  Area  t)f  any  figure,  is  the  fuperficial  content  of  .it. 
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iXVI.    PROBL'EMS. 

pROBLBiil  'I.     Upon  a  gi*ven  right  line,  A  B,  fo  ere&  a  perpendkulari 

Plate  ift,  fig.  I.  ^ 

t.  /^N  each  fide  ofthe  point  D,  take  any  two  equal  diftances,  D  e 
Airland. D».  ' 

2.  From  >  arid  «,  with  any  raldius  greater  than  D^  or  Dff,  defctibc 
the  two  arfches  cutting  each  other  in  c. 

5.  Through  the  points  D,  o  draw  the  line  D,  c^  and  it  will  be  the 
perpendicular  required, 

P&OB.  2.    From  a  gi*ven  point  C,  »ho*ve  the  given  line  AB,  to  let /all 

a  perpendicular  C  D.    '  Kg.  2 . 

From  the  point  C,  with  any  radius,  defcribe  the  arch  ac^  interfefting 
A-B'  iii  ac)  'from  *the;^points  a  and  r,  with  the  fame  radius,  defcribe 
•two  arches  ct*  ing  each  c^her  in  h  ;  lay  a  ruler'  from  O  to  h,  and  draw 
G  D,  -3iid  it  Will  be  the  perpendicular  required. 

PiLOB.  3.   To  divide  a  given  line  A*B,  into'tivo  equal  parts.  Fig,  3. 

I  From  the  poims  A.  and  B,  with  any  diftance  greater  that  half  AB, 
defcribe  the  two  arches  catting  each  other  in  a  andr;  through  the 
points^  and  c>draw  the  lin&.aoiuid  it  will  divide,  the  line  ABas 
required. 

Pbob/4,'  To  6P/&  a  perptudv€4ilar  ot^  the  extremity  Af  of  a  given  right 

line  A  B.     Fig.  4. 

FiOiOtth^  point  A  defcribe  .the  arch  a  4;.  and  with  the  fatne  ,<^ning 
of  the  compafles,  from  a  make  ,the  interferon  by  and  on  b^  the  inter- 
feAion  ^;  then  from  b  and  r.make  the  interfedion  e,  and  draw  eA,  th^ 
perpendici^ar  required. 

Another  method,  Eig/  5.  Take  any  point  e^  apd  with  the  diftance 
*C,  defcribe  the  arch  mCn,  cutting  AC  in  m  and  C;  through  the 
(«iter  ei  and  the  point  «r,'dfaw  the  line  men,  cutting  the  arch  mCm 
in  n ;  then. through  the  points  «  C,  draw  the  line  n  C,  and  it  will  be 
die  -perpendicular  required. 

Prob.  5.  To  divide  an  angle  ABC,  into  tvjo  equal  parts.  Fig.  6. 

Ffom.  the  point  B,  with  any  radius^  defcribe  the  arch  a  b  cutting  the  - 
in  a  arid  b ;  on  which  points,  with  the  fame  radius,  defcribe  the 
arches  cutting  each  other  in  e  ;  tiicn  draw.  the.  line  B  e*  and  it  will  bifed 
the  angle,  as  required. 

Pbob*  6.  ^At  the  end  B  of  a  given  right  line  A  B,  to  make  an  angle 

tqual  to  a  given  angle  C  D  G.     Fig.  7. 

'Ftomthe  angular  point  Dj  defcribe  at  pleafure  the  arcl^«^;  and 
with  the  fame  radius  upon  the  point  B,  defcribe  the  arch  cd,  on  which 
make  c  ezixaby  and  through  the  points  Bj  e,  draw  the  line  E  B«  and  it 
>ill  make  the  angle  ABK  =  CDG. 

Prob, 


PROB.  7.     To  find  the  center  of  a  ehcle*     Fig.  8. 
Draw  any  chord  A  B,  and  bifeft  it  with  the  chbtd  C  D ;  then  bifedl 
C  D  with  the  chord  E  F,  and  their  inteifeaion  O,  wiU  be  the  center 
required. 

PHOB.  8.     To  bring  three  point Si  not  lying  In  aftralght  Itnej  into  tie 

circumference  of  a  eircie.      Fig.  Qw 

Let  A,  B, and  Ci  be  the  three  points;  upon  A  and  B,  withttefimc 
radius,  make  the  interfeaions  a  and  b,  and  draw  the  line  fi  b:  pn  the 
points  B  and  C,  make  the  interfeaions  dy  ^,  and  draw^  de,  and  it  wiU 
interfea  ^  ^  in  I,  the  center  of  the  circle,  that  runneth  upon  the  three 
given  points «  r     j 

Note.  By  this  problem  may  the  center  to  any  arch,  or  circle,  be  found. 

Prob.  9^     To  dra*w  a  tangent  to  n  gl'ven  circle,  <when  thefotnt  A  u 

ijulthout  the  circle.     Fig.  lo.. 

From  the  center  O,  draw  O  A,  and  bifea  it  in  ^  ;  andfrom  the  point 
ity  with  the  rkdius  ^  A^ or  ^ O,  defcribe  the  fe»i-circle  ABO,  cuttuig 
the  given  circle  in  B ;  then  through  the  points  A  and  Bji  draw  ^e  hne 
A  B,  and  it  will  be^^the  tangent  required. 

Prob.  io.     Betnueen  t<wo  given  right  lines  A  and  B^  to  find  a  mean 

proportional.     Fig-  ii. 
Draw  any  right  line,  in  which  take  e  b  equal  to  A,  and  ba  equal  to 
B  ;  bifea  ^  ^  in  ^,  and  with  oaoioey2L%  radius,  defcribe  the  femi-circic 
adei  then  from  the  point  b^  draw  bd  perpendicular  to  a  e,  and'  it  will 
be  the  mean  proportional  required. 

Prob.  m.     Upon  a  given  right  line  A  B,  to  male  an  equihterat 

triangle.     Fig.  I2. 
From  the  points  A  and  B,  with  a  radius  equal  to  A  B,  defcribe  arches 
cutting  in  C ;  then  draw  A  C  and  B  C,  and  the  figure  A  G  B  is  the  tn- 
angle  required. 

Note.  We  have  a  problem  direaing  us  how  to  draw  parallel  lines, 
but  now  we  have  a  parallel  ruler,  which  folves  this  problem  with  accu- 
racy and  expedition ;  I  would,  therefore,  advife  the  praaitioner  to  naakc 
ufe  of  that  inftrument,  before  the  problem. 

Prob.  12.     Upon  a  given  right  line  A  B,  to   defctlbe   a  /quart* 

Fig.  13. 
On  the  point  B,  erta  the  perpendicular  B  C  =  A  B  j  with  the  extent 
A  B  on  the  points  A  C,  defcribe  the  arches  interfeaing  in  D ;  draw  A  D 
and  C  D,  and  it  is  done.  ' 

Prob.  13.     To  Infcrlbe a  Circle  In  a  given  triangle  ABC.  Fig.  I4' 

Bifea  tffij  two  of  the  angles,  as  A  and  B,  with  the  right  lines  A  D 

and  B  D,  meeting  each  other  in  D ;   then  from  the  point  of  interfcaion 

D  j  let  fall  the  perpendicular  D  E^  and  it  will  be  the  radius  of  the  circk 

required*  "  ^ 

Prob. 


f  ROB*  14*    Tc^mah  ^ti  4rt angle y  fivho/e  three fidei  Jhall  he  equal  to  three 

gi<ven  lines i  'A,  B,  C/    Fig.'  I  ^. 
Draw  a  line  D  E,  equal  to  the  line  A ;  and  on  the  point  D,  with  a 
radias  equal  to  B^  defcribe  an  arch ;  then  on  the  point  E>  with  a  radius 
equal  to  C>  defcribe  another  arch|  cutting  the  former  in  F ;  laftly,  draw 
the  line  D  F  and  E  F,  and  D  F  E  will  be  the  triangle  required, 

Pkob.  15.    To  make  an  angle  of  any  propo/ed  number  of  degrees  4  Fig*  r6 

Take  the  firft  60  degrees  from  the  fcale  of  chords,  and  from  the  point ' 
A;  with  this  radius  ddcribe  the  arch  a  h,  and  taj^e  the  chord  of  thef 
propofed  number  of  degrees  from  the  fame  fcale,  and  apply  it  from  a  to 
h;  then  from  the  point  A,  draw  the  lines  A  a  and  A  h,  and  they  will 
form  the  angle  required.     In  this  example  a  h  =z  60°* 

Note*  Angles  greater  than  90°,  are  ufually  taken  at  twice* 

pROB.  16.    Jhout  a  gi'ven  triangle  A  BC>  /o  circnmfcrihe  a  circles 

Fig,  17- 

Bifeft  the  two  fides  A  B  and  B  C,  with  the  perpendiculars  n  0  and  h  o^ 
then  from  th^  point  of  interfeftion  ©,  with  the  diftance  0  A  or  0  B, 
defcribe  th^  circle  A  C  B^  and  it  i?  done^. 

Prob«  17.    On. a  gi'ven  line  A  B,  io  make  a  regular  pentagon »   Fig.  18^ 

On  the  points  A  and  B,  with  the  diftance  A  B,  defcribe  two  circle* 
cutting  each  dther  in  m  and  n ;  dralv  the  line  m  »,  and  ffom  the  point 
»,  with  the  fame  radius  as  before,  defcribe  the:  arch  r  A  0  B  /,  cutting 
the  two  circles  in  the  points  r  and  j,  ind  the  line  «r »  in  the  point  0 ; 
draw  the  lines  ro  and  s  Oy  and  produce  them  till  they  meet  the  circuni-, 
feremes  in  E  and  C ;  then  frOm  the  points  E  and  C,  with  the  radius  A 
B,  defcribe  arches  croffing  in  D.  Laftly,  join  the  points  A  Ej  E  D, 
D  C,  and  C  Bi  and  A  E  D  C  B  will  be  the  pentagon  required- 

PROB.  r^,    To  dra^w  a  helexy  or  fpiral  Uney  lAjith  a  pair  of  compaJJes4 

Fig,  19.^ 
Let  the  two  centers  be  a  and  Oy  through  which  draw  a  right  line 
what  lehgth  you  pleafe,  fet  one  foot  of  the  compafles  in  ay  arid  extend 
the  other  to  Oy  and  draw  the  firft  femi-circle ;  remore  that  point  of  the 
compafTes  from  a  to  0,  and  extend  the  other  to  join  the  femi-circle  now 
drawn,  and  draw  another  femi-circle  j  remove  the  point  of  the  com- 
pafles from  0  again  to  ay  and  extend  the  other  point  to  the  laft  femi-j 
circle,  and  join  it>  and  draw  another  fcmif circle ;  do  thus  as  long  as 
you  pleafe,  and  you  will  have  a  fpirialline,  rolling  in  fevcral  circles,  as 
per  figure. 

Ppob*  I9«     To  reduce  a  circle  to  a  f(iuarem ,   Fig.  2a. 

Divide  the  diameter  A  B,  into  14  equal  parts j^  and  at  1 1  of  thole 
parts  ered  the  perpendicular  C  D,  and  di'aw  A  D,  fo  is  A  D  the  fide 
of  the  fquare;  nearly  equal  in  content  to  the  given  circle* 

Note.     This  problem  is  grounded  upon  Archimedei^s  proportion  of 
the  diameter  of  a  circle  to  the  circumference,  being  as  7  to   22  ;  and ' 
although  this  proportion  is  not  truci  y^^  is  is  the  heareft  in  whole  nuxn-» 
bers,  and  may  ferve  very. well  for  common  purpofcs. 
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pROB.  20,     To  reduce  ajquare  to  a  ein^U*     Fig.  tip 
Divide  the  fide  of  the  given  fquare  into   1 1  equal  parts ;   at  , yf  of 
thofe  parts^  draw  the  fenii-circle  ABC,  and  at  %  of  thofepart»,  on  the 
fvde  of  the  fquare,  ereft  the  perpendicular  D  B,  draw  A  B  contioued  to 
the  fide  of  the  fquare  at  £,  fo  is  A  £  th^  diametier  of  die  o^le,  4iearly 
equal  in  content  to  the  given  fquBrc. 

pROB.  21.  Tivo  faints  «w'tthln  a  circle  being giveftf  to  iefcr'the  the 
arch  of  another  circle^  «whichjhall  pa/s  through  tho/e  tnuo  pt^nts^  and 
aljo  divide  the  circumference  of  the  gi<ven  circle  into  ifwo  equal  farts,, 

•   Plate  I.   Fig.  22, 

Let  the  two  points  be  e  and  f,  within  the  circle.  Firft,  through 
either  of  them  (as  through  e]  draw  the  right.line  e  D,  paffing  tlirdugh 
the  center  of  the  circle  at  O.  Then  at  right  angles  thereto,  draw  Ac 
line  A  C.  Laftly,'draw<  the  line  e  A,  and  upon  the  point  A,  6red  die 
perpendicular  AG,  cutting  the  line  BD  (produced)  in  the  point  G;  fo 
have  you  three  points,  >,  r,  G,  tlirough  which  (by  problem  8th)  yoa 
may  draw  the  arch  P  ^  r  N  G,  whofe-centcr  will  be  at  k.  Now,  ]£yoa 
lay  a  rule  upon  the  points  P  and  N,  and  it  pafTcs  over  the  center  of  th^ 
given  circle  at  O,  the  circle  is  truly  drawn. 

Prob.  22,     To  dfvid  a  circle  into  uny  uumher  of  equal  parts.  Fig  25. 

1 .  Draw  a  circle  of  any  radius,  and  draw  the  diameter  A  B  ;  this 
divides  the  circle  into  two  equal  parts. 

2.  Ere^  the  perpen(ticular  FC,  and  that  is  the  fide  of  an  liexagon^ 
or  the  fixth  part  of  the  circle  =  A  D. 

3.  Set  F  C  fron  A  to  D,  and  from  D  to  E,  draw  A  E,  for  the  fide 
of  an  equilateral  triangle. 

4.  Draw  A  C  for  the  fide  of  the  fquare  infcribed,  or  the  fourth  part 
of  the  circle. 

5.  Bifea  F  Bin  G,  and  draw  C  G :  make  G  H=G  C,  and  draw 
C  H  for  the  fide  of  tlie  pentagon,  or  fifth  part  of  the  circle. 

6.  Join  E  G  for  the  fide  of  an  heptagon,  or  one-fevcnth  part  of  the 
circle. 

7.  Bifefl  the  arch  A  C  in  I,  and  draw  A  I  for  the  fide  of  an  octagon, 
or  one  eighth  part  of  the  circle. 

8.  Divide  the  arch  A  D  E,  into  three  equal  parts,-in  K,  and  draw 
A  K,  for  the  ninth  part  of  the  circle. 

9.  The  line  H  F/  is  the  fide  of  a  decagon,  or  a  ten^fided  figure. 

10.  The  line  F  L  is  the  endecaeon,  or  elcventh-fided  figure. 

1 1 .  The  Ime  D  C,  is  the  twelfth  part  of  the  circle ;  and  by  doub- 
ling and  tripling  thefe  lines,  the  circle  may  be  geometrically  divided 
into  any  number  of  equal  parts  at  pleafure. 

•    Prob.  23.  In  a  given  circle ^  to  infcribe  any  regular  polygon.  Fig.  24* 

I.  Draw  the  diameter  A  B,  on  whioh  make  the  equilateral triangki 
ACB.  ' 

.  2.  Divide  the  diameter  A  B  into  as  many  equal  parts  a$  the  required 
polygon  has  fides. 

t.  From 

s.  -  ^ 
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-  5.  From  the  point  C,  through  the  kcond  divI£on  of  the  diameter, 
jdrsKv-'the  line  CD.' 

4.  Join  the  points  A  and  D,  arid  the  line  A  D,  will  be  the  fide  pf 
tie  polygon  required ;  (hi  this  conftrudion  A  D  is  the  fide  of  a  hepta-  ^ 
goo)  axid  fo  of  any  other. 

Note.^    Thb  canftru^ion  is  the  invention  of  Renaldtnus*     See  his 
fecoiid  book,  BtRe/oL  W^.  Comp*  Mathtm.  page  367. 

Prob.  24^  Ti  dranx)  an  o^val^  hy  halving  the  t<wo  diameters  gi*ven.  Fig«2^, 
Divide  each  diameter  into  four  equal  parts,  and  through  thofe  parts 
draw  the  lines  ab  cdj  then  fet  one  foot  of  the  compaffes  in  d^  and  ex* 
tend  the  other  foot  to  F,  and  draw  the  aiyh  EFG  ;  with  this  extent  of 
the  compafTes,.  fet  one  foot  in  i,  and  draw  the  arch  H I  K.  LafUy,  fet 
ofte  ^t  qS  the  ccHx^ailes  in  a  and  e  feverally,  and  draw  the  arches  G  H 
and  £  Ky  and  the  oval  is  compleated. 

Prob*  25,   To  dra<w  an  oval  hy  the  help  of  a  parallehgramy  or  t-wo 

geometrical  fquares.  Fig.  26. 
Firft,  draw  the  line  AC,  and  make  CF=:CB;  then  draw  DF 
jardttel  to  A  C ;  draw  alfo  A  D  and  BE,  and  you  will  have  two  fquares 
ABDE,  and  BC  E F ;  then  draw  the  diagonal  lines  A  E  and  BF,  and 
Opening,  the  compafies  with  the  extent  of  A  E  or  C  E,  place  one  foot  in 
£i  and  draw  the  arch  AC ;  then  with  the  former  extent,  one  foot  placed 
in  B|  defcribes  the  arch  D  F ;  then  fet  one  foot  in  0,  and  with  the  difl- 
amce  a  A  fweep  the  arch  D  A  ;  with  the  fame  extent  from  c  fweep  the 
arch  CF,  and  the  oval  is  compleated. 

Prob«  ^6»     Halving  a  line  equal  to  the  length  of  an  o*valf  to  make 
*  thereof  a  true  o*vaL     Fig.  27. 

Let  A  B  be  the  given  line  ;  divide  it  into  three  equal  parts  A  ^  B ; 
then  j&om  the  point  by  with  the  diftance  b  B,  defcribe  the  circle  B  ^  C  r ; 
and  upon  the  other  divifion  at  <z,  draw  the  circle  A  ^  G  c  ;  thefe  two 
circles  will  interfefl  one  another  in  the  center  of  each,  and  alfo  at  the 
points  dcy  draw  Cie  and  ¥  ad  parallel,  alfo  Gac  and  Mib  d  paralleLj 
then  from  r,  with  the  diftance  G  c,  fweep  the  arch  G  N  C,  and  from  d 
with  the  fame  extent,  fweep  FKH,  and  you  have  a  true  oval. 

Prob.  27.  To  draw  an  ofval from  three  circles.  Fig.  28. 
Draw  the  line  A  B,  and  divide  it  into  four  equal  parts,  and  on  th^ 
three  points  </,  r,  ^,  defcribe  three  circles  ;  draw  M  G  and  O  F  parallel 
thereto,  and  alfo  draw  FN  and  LG  parallel  thereto ;  then  on  G,  with 
the  extent  GL  or  GM,  defcribe  the  arch  L  M  ;  and  upon  F,  with  the 
fame  extent,  defcribe  O  N.  Laftlyi  upon  the  point  d  defcribe  O  A  L, 
and  upon  e  defcribe  M  BN,  and  the  oval  is  finifhed. 

Prob.  28.  To  lay  doivnan  ellipjis  by  the  line  of  fines  on  the  f eft  or  ^  ha'v^ 

tng  the  tranfverfe  and  conjugate  diameters  ginjen.    Fig.  29.    - 

Firft,  take  A  E  or  E  B  in  your  compaffes  ;  then  open  the  fedlor  at. 

9O5  90  on  the  Ibe  of  fines  ;  and  as  the  feftor  now  ftands>  take  off  the 

fines  10,  20,  30,  4D>  50,  60,  70,  80,  and  fet  them  from  E,  each  way 

toward*  A  and  B ;  draw  lines  through  thofe  points  in  the  tranfverfe 

2  P  2  fe<^or 
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ft€ioT  on  the  fines  90^  909  to  the  radius  C  E,  and  take  in  your  com} 
the  line  of  80,  and  fet  10  to  80  ;  take  the  line  70,  and  fet  firom  70- 
to  OR  each  lide  the  conjugate  diatneter  ;  the  fine  60,  fet  from  30  to  6< 
the  line  50,  fet  from  40  to  50 ;  the  fine  40,  fet  from  5©   to  40  ; 
fine  30,  fet  from  60  to  30 ;  the  fmc  20,  fet  from  70  to   20 ;  the 
lo,  fet  from  80  to  10 ;  fo  will  the  points  10,  20,  30,  4^,  50,  60, 
80,  C  B  D  A^  be  in  the  ellipfis,  through  which  points  draw  the  cai 
and  ydu  will  hav«  a  true  mathematical  ellipfis. 

Prob^29.     j^»y  angle  being  given ^  to  find  the  number  of  degrees 

contains »     Fig.  16. 

1 .  Take  ,60**  out  of  your  line  of  chords,  and  fet  one  foot  of  yoal] 
compaffes  in  A,  with  the  other  defcribe  the  arch  a  b. 

2.  Take  the  dlftance  ^^  in  your  compafles,  and  fet  one  foot  in  tl 
beginning  of  the  line  of  chords,  and  the  other  will  reach  to  60  .ii{ 
the  fame  line,  the  meafure  of  the  angle  required^ 

JPro^b.  3C^^   /«  a  given  circle,  to  in/cribe  a  polygon  of  any  fropofei^ 

number  of  fides.     Fig.  30. 

1 .  Divide  360®  by  the  number  of  fides,  and  make  an  angle  A  r  B,  at 
the  center,  whofe  meafure  Ihall  be  equal  to  the  degrees  in  the  quotient. 

2.  Join  the  points  A  and  B,  and  apply  the  chord  A  B  to  die  cir- 
cumference, the  giren  number  of  times,  and  you  will  have  the  pplygon 
required,  '   . 

Prob,  31.     To  defcribe  a  lune  tn  a  quadrant,     Fig^  31. 
Draw  the  triangle  ABC,  and  on  the  center  B,  defcribe  the  quadrantal  ^' 
arch  AC;  upoA  the  middle  of  the  hypothenufe  AC,  draw  the  othcf 
femi-circle,  and  you  will  have  the  lone  A  F  CD  required. 


LXVII.    MENSURATION 

OF 

SUPERFICIES, 

THE  are?  of  any  plain  furface  is  the  fpace  contained  within  the 
bounds  of  that  furface,  without  any  regard  to  thicknefs,  and  is 
made  up  of  fomfe  certain  number  of  fquares,  according  to  the  different 
meafures  the  dimenfions  are  taken  in,  viz.  a  fquare  whofe  fide  is  one 
inch,  one  foot,  one  yard,  &c.  is  called  the  meafuring  unit,  and  the 
jpontent  of  any  figure  is  computed  by  the  number  of  thofe  fquares  con- 
tained in  that  figure. 

Problem  i,      ^q  find  the  area  of  fi  parallelogram  ;    ^whether  it  be  a 
fquarcy  a  re3 angle,  a  rhombus,  or  a  rhomboides* 

RULE,     Multiply  the  length  by  the  perpendicular  height,  the  pro- 
iuft  is  the  area  or  content. 


I 


•^f^'  ^.f" 


\ 


f 


r 


MENSURATION,  &c.  ,     «9J 

EKAM^LE  1 .    What  is  the  area  of  Ac  fquare  S  S,  whoft  fide  »  j 
fot^inchbs? 


Bydeeiffiak. 
F. 

*7S 

30,25 
I* 


Bj  duodecimals. 
F.    I.   . 

5    6 
5    6 

27      6      .; 
,29 


3>oo 
F.     I. 
Anfwer  30     3 


Anfwcr    -  30    3 

By  praAice, 
6  in,  =4)5     6 

5 


27    6 
2    9 


Anfwer    30     3 


T 

E.  2.    What  is  the  area  in  acres  of  a  fquare,  whofc  fide  is   35,2  J 
chains?  35,25  =  Length  of  the  fide 

35>^5 
17625' 

7050 
17625 

10575  .    • 

124925625 

4 

I9O2500 

4<:> 
1,00 
5,  3;     Required  the  area  of  a  fquare,  whofc  fide  is  9  feet  3  inches  ? 
By  deicmals,  B7  duodecimals.  By  praftice. 


Anfwer  124  acres,  i  rood,  i  pole. 


F. 

9*25 

9>^5 

4625 

1850 

8325 

85,5625 
12 

6,7500 
12 

9iOo' 


9  3 

9  3 

83  3     • 

*  3    9 


3   =  *)  9    3 
9 


83     3 
^    3    9 


Anfwer  85    69      Anfwer  8569 


I  »'*i 


Anfwer  85  feet,  6  inches,  9  feconds. 


E*4. 


t94    \  MENSURATION. 

S.  4«    What  is  iIm  MtOL  of-thflf  rtRanf^t  BL,  whofe  length  i»  ig 
§6tt  6, inches^  and  breadth  12  feet  6  inches? 

By  decidaals.  By  dnodedmak. 

P.  F.    I. 

iS,f  18    6 

925    .  222    o 

370  '93 

185 


. 


Anfwer        251     3  as  before  Ja 


12 


3>oo  Anfwer  231  feet  3  inches* 

£•  $•      What  is  the  faperficial  content  of  a  parallelogram^  whoTe 
length  is  68  feetj  and  breadth  16  feet  ?        i^. 

68 
16 

Anfwer  1088  feet. 

E.  6.    If  one  fide  of  a  parallelogram  is  130  feet^  and  the  other  {o 
feet^  what  is  the  faperficial  content  ?         130  s 

££ 

Anfwer    6500  feet. 

£.  7*    How  many  feet  are  contained  in  a  floor  4$  feet  6  inches  loagt 
and  Q  feet  3  inches  bioad  ? 

By  decimals*        By  duodecimals.        By  prafUce 
.  F.-  F.    I.        Iff.        F.     /. 

4^J  45    ^         3  =  J)45    ^ 

9>^S  9    3  9 


•r* 


2275;  409    6    '  409    6 

910  1146  1146 


4095 


^mm^ 


420,875 
12 

»o>5oo 
12 


Anf'  420  10    6    Anf.    420  10     6 


6>o  Anfwer  420  feet,  10  inches^  6  parts* 

E.  8.    Required  the  fuperficial  content  of  a  rhombus,  whofe  lengA 
is  12  feet  6  inches,  and  perpendicular  height  9  feet  ^  inches  ? 

By 


OF  wfvmcm* 


m 


By  decimals* 

12,5 

625 
250 
1125 

115,625 
12 

By  cvoTs  mtdtiplication* 
12.   6 
9    3 
112    6 

B     I     6 
115    7    & 

* 

3  =  i)i* 

112 

3 

/T 

6 

6 

t    6 

7    6 

Jl 

7*506 
12 

I 

6,000 

/  i 

Anfwcr,  115  feet,  7 

Inches,  6  parts. 

iLl 

-7  i 

£.  9.     What  is  t^e  area  of  a  rhombus,  the  length  of  whofe  fide  is 
Jtet,  iad  height  9  feet  6  inches  ? 


81     " 


By  decimals. 
81 

405 
7^9 

12 


By  duodecimalsi 

F.     I. 

81    o 

9    6 

729    o 

40    6    o 


769     6    o 
6,0         Anfwer  769  feet,  6  mchesi 


By  praftic^. 
/.        F.  • 
6  =1)8 1 

9 

729 
40    6 

769    6 


« 
E,  10.     How  many  fquare  feet  of  paying  are  there  Jn  a  coqrt  yard, 
in  the  form  of  a  rhombus,  whofe  length  is  64  feet  6  inches,  and  per- 
peiMikular  breadth  47  feet  8  inches  ? 


By  decimals. 
47,666 

238330 
190664 
285996 

3074#«7o 
12 


By  duodecimals. 

F.  I. 

64  6 

47  g 

448 
256 

2*3  6 

43  o 


5,4840 
12 

5,8080 


3074    6  Anfwer. 


£.11.    What  is  the  area  of  a  rhombcMdes^  whofe  length  is  26,5  feet^ 
^  perpendicular  height  10^2  feet  I 


^ 


t^SttSUSLATlOli, 


26,s 


^•m^ 


E.  12*    What  u  the  area  of  a  rhomboides,  whofe  length  is  36  feet  9 
inchesj  and  perpendicular  breaddi  18  feet  6  inchest 

By  decimals »  By  duodecimals. 

^6,75  36     9 

i8,y  ^8     6 


18375 
29400 

3675 


648 

»3 

t8 


o 
6 
4    6 


Anfwer    679,8 75  =679/mo««.6".      Anfwcr  679  10    6  as  before' 

^     ,  PROB.  2.     To  find  the  area  9f  a  triangle. 

HULE.  Multiply  the  bafe  by  half  the  perpendicular  height,  the  pro- 
du^  will  be  the  area ;  or  multiply  the  bafe  by  the  perpendicular,  and  half 
^e  produd  will  be  the  area. 

Example  f .  What  is  the  area  of  a  triangle,  whofe  bafe  B  is  ^6  feet, 
and  perpendicular  height  H  16  feet  ?  • 

6$  Or  thus; 

j6  36 

2)576     '  '-  ^ 

Anr.'28^  Apf.  288 


E.  2.    Required  the  area  of  a  triangle,  whofe  bafe  is  6  feet  6  inches, 
and  perpendicular  height  4  feet  3  inches  } 


By  decimals. 
4*25 

2125 
2550 

2)27,625 

13,8125 

12 

By  duodecimals. 
F.  I. 
6    6 

4     3 
26    0 

'     7     6 
2)27     7     6 

'3     9     9 

By  praftice. 

/.         F.     I. 

3-  i)6    6 

4 

26     0 

I     7 
2)27     7 

13    9 

V 

6 

1 

9 

9>75<^ 

12 

f 

9,0000 


Anfwer  ts/eet,  <)  inches ^^**» 


S^P 


OF  SWjferiCIE*; 


Ei  3.  Ho#  xiia(i)r  acres  jare  in 
it  triaDgular  field/  wkofebscfe  is  iSj 
tuidpeipendictibf  iiijochains?*  • 


iSfJ 


»50  Perpendictdar 
14  Half  bifc 


^298 26 

4 

iji928d 
40 


Anfwer  i  ra«i/,  Jfoles^  ,712.  ^i/uoo 

-W?/<'.     T*hc  reafdlTof  pointing  bflf"  ^  figures  to  the  right,  is  theiaiiie  ii 
dividing  by  loodob,  the  nuniber  of  (qtiare  links  in^an  acre^ 

PAob.  3,  To  find  the  area  of  q.  trtangtey  tMho/e  three  fides  oniy  dregrvek. 

RULfi.     From  half  the  fum  of  the  thiec  ficfesi  fabtraa  each  fidd 
fcverally;  multiply  the  half  fnm,  and  the  three  remainders  cominually 

together,  and  the  fquare  root  of  the  produA  will  be  the  att^  of  tht  tri^ 
angle* 

Ei  I.    What  is  the  area  of  :r  triangle,  whofe  three  fides  meafiire  its 
i%  and  24  feet  refpeAirdy  ? 

i± 
18 

24 

2)54   SttQl 

^  Half  iW 

40s 
9 

iHs 
$ 

I093${  104,57  ^^^>  ^  ^''^ 
I 

»04}935 
816 


^1 
li 


*7 
18 


15  Firftdi&redoe 
27 


9  Second  dif.      3  Third  di#. 

S.  2.  Reqtured  the  area  of  ai 
triangle,  whole  three  fides  meafttrct 
50,  So,  and  70  ? 

Firft,  56+60+70     i8d 


90. 


2085)11900 
'   10425 


20907 )  1 47  560 

146349 


r  50=461  The  threes 
And  96^— <-  60=30  >      remain- 
[  7os:20  J       d^s. 

Then  96x40X30X20=: 

2160000.  %*  */2x6oOO9a0i 

1469,69  the  anfwer* 


iiji  Remams 

Pe6b.  4.     Tofikd  ihe  are  A  tfd  trafeziuM^ 


*i 


^^ling  upon  it  from  the  oppofite  angles,  and  half  the  pitdttift  will  be  tfai^ 
area. 


29S 


MENSURATION 


E*  I.     What  IS  the  area  of  a  trapeziuin^  whoTe  diagonal  is  40,  and  the 
two  perpendiculars  14  and  7  feet  ?  ' 

14 
_7 

21  Sum  of  the  perpendiculars 

40  Diagonal 

2)840 
42Q  Feet,  anfwer* 


E.  2.     How  many  fquare  yards  of  paving  are  there  in  a  trapezium, 
whofe  diagonal  line  is  102  feet,  and  perpendicularar  30  feet  and  24  feet  ? 

30 

24 

54  Sum  of  the  perpendiculars 
102  Diagonal 

7o8 
54 


^2)55o8_ 

9)^754 
Anfwer  306  Yards. 

Prob.  5.      To  find  the  area  of  any  Irregular  pdjgon. 
RULE.     Divide  it  into  triangles,  in  the  manner  you  jadge  moft 
convenient ;  then  the  fum  of  the  areas  of  thofe  triangles/  calculated  by 
Problem  2,  will  be  the  aita  of  the  irregular  polygon. 

E.  I .  What  is  the  area  of  an  irregular  polygon,  whofe  two  diagonals 
meafure  49  and  39  feet,  and  three  perpendiculars,'  19,  9  and  14  feet 
refpeftively  ?  ^ 

19 
_9 

28 

49 


39 
74 

2)546 
273 


252 
112 

2)1372 


686  Area  of  the  trapezium 
273  Area  of  the  triangle 

959  Area  of  the  polygon  Anf. 


N       . 


Prob. 


OF  SUPERFICIES, 


*99 


pROB.  .5*     To  find  the  area  of  a  regular  polygon. 
RULE.     Multiply  the  whole  perimeter,  or  fum  of  the  fides,  by  half 
a  perpendicular,  let  ^11  from  the  oentcr,   upon  one  of  the  fides,  and  the 
produdl  will  be  the  area, 

E.  I .      What  is  the  area  of  the  v 
regular  h^ca^on,  whofe  fideS,  is  20 
feet,  and  perpendicular  AS  16  feet  ? 
20 


Anf. 


120  Perimetdr 
8  Half  perpendicular 

960  Square  feet. 


E.  3.  What  is  the  area  of  an 
odlagon,  whofe  fide  is  9,5  and  per- 
pendicular 12? 

8 


76,0  Perimeter 

6  Half  perpendicular 


456,0  AnTwer 


E.  2.     What  is  the  area  of  a 
pentagon,  whofe  fide  is  14,6  feet, 
and  perpendicular  1 2,64  feet  ? 
14,6       • 

5 

73,0  Perimeter 

6,32  Half  perpendicular 

1460 
2190 
4380 

• 

461,360  Square  feet,  aiifwerr  , 

1  Rob  .  7.  To  find  the  area  ofd  regular  polygon^  nvhen  the  fide  only  ts  given  ^ 

RULE.  Multiply  the  fqaare  of  the  fide  of  the  polygon,  by  the  mul- 
tiplier {landing  o{^fite  to  its  name  in  tl;e  following  table,  and  the  produdl 
will  be  the  anfwer;  and  if  you  multiply  the  fide  of  any  polygon,  by  the 
tabular  perpendicular,  it  will  give  the  radius  of  the  infcribed  circle  of 
fuch  polygon. 

TABLE. 


Jsr^MEs. 


\No.of 
\Side 


Angle  at  theCenter. 


Perjtendicu" 
Idrs. 


Multipliers. 


iTrigon  or  equilateral  A 
Tetragon  or  fquare    - 
Pentagon     •     -     -     - 
Hexagon  -     -     -     - 
Heptagon    -     -     .     - 
Oftagon   -     -     -     - 
Nonagon      -     -     -     - 
E>ecagon   -     -     -     - 
Undecagon  -     -     -     - 
lOuodecagon   -     v    ^ 


3 

4' 

5 
6 

8 

9 
10 

II 

12 


120' 
90 

60 

45: 
40 

36 


o' 
o 
o 
o 

o 
o 
o 


32  43 
30    o 


o" 
o 
o 
o 

42f 
o 

o 

o 

38' 


T7 


0,2886751 

0,5000000 

0,688191 

0,866025 

1,038260 

1,2071068 

;>373739 
1,5388418 

1,702844 

1,866026 


0,4330127 
J,  0000000 
1,7204774 
2,5980762 
3,6339124 
4,8284272 
6,1818241 
7,6942087 
9,3656412 
11,1961524 


300 


MENSURATION 


E.  I.    WTiat  18  the  area  of  a  pentagon,  whofc  fide  is  lo  ?   Pirft  lo 
X  lo  ==  100  fquare  o£  the  fide.  Then  1,7204774 

100 


An^er     172,0477400  the  area. 
E.  t.    ReqQiicd  the  area  and  radius  of  the  infcribed  circle  of  an 
hexagon,  whde  fide  is  20  ^ 

Firft  20  X  20  X  «,  J980762  =  1039)23  the  area. 

Again,  ,866025  X  20=  17,32  the  radiija  pf  the  infgibed  circle. 

£.  3r    What  is  the  area  of  an  oftagon  whofe  fide  is  10  f 
'   Fu^  10  X  10  =  100  fqoare  pf  the  fide. 
^en  4,8284272  X  160  ==482,84272  the  area. 

* 

FaoB.  8.  The  diameter  of  a  ejrcle  be'tuf  given,  tojtni  the  circumftr* 
\  ence  ;  nr  the  circumference  ginien J  to  find  the  diameter. 

RULE  I.    As  7  is  to  22,  fo  is  the  diameter  to  the  circumfocDce, 
Or,  as  22  is  to  7,  ib  is  the  circumference  to  the  diameter. 

£•  I.   If  the  diameter  of  a  circle 
be  7,  what  is  the  circumference  \ 


As 

7    ; 

22   :;  7 
7 

7) 

'54 

AnfWj^r 

22  per  role. 

.  E.  2. 
f  ircle  be 
As^ 

If  the  circamference  of  a 
%t',  what  is  the  diameter  f 

;  7  ::   " 
7 

12)  154(7  Attf. 
154 


#  • . 


^«  3.    If  the  diameter  of  a  circle  be  4^  what  is  the  circumference^ 

As  7      :      «      ;:      4 

4    . 

'  7)88,60  ' 

Anfwer      12,57  die  circumference. 
E.  4.     If  the  cif cmnference  of  a  circle'  J)C  12,57,  what  is  the  &^' 

fnttttf  As  22 ;  7 ::  12,57 

.7 


"T- 


?l/87,99(3,999  |Sp  4,  neayly  tM  diameter, 


m^ 


I  I 


OF  SOPERMCIES;  jpi 

RULS  2.  As  If '3  is  ^$SSi  ^^  ^'  ^  diameter  to  the  circnm&r. 
(nee.     0|r>  as  35  j  is  to'  113^  fo  is  the  circumference  to  the  diaineter*    > 

E.  ;•  If  the  diameter  of  a  cir.  E.  ?•  What  is  tlie  diameter  of 
tie  be  5  feetj  what  is  the  ciicum-  that  circle^  whofe  ciicumferenoe  is' 
fcrence?  IJi7^ 

A»  113  :  3fs   ::   5.  As  sss :  I'J  :;  '5*7 

5  »w 


^13)1775(15*7  ^^^  ^^  kIV 

113   .  ciccamference4  .  |  ^ 


64.C  3S5)  ^  774>  i(4>99=Ji«a«'- 

565  /                                       H^o       (lythediam, 

'  '  3541 

800  sigs 


79'  .     3460 


265 


RULE  3.  Multiply  the  diameter  by  3,i4i^j  an4  the  produft  will 
be  the  circumference.  Or,  divide  the  circumference  by  3,1416,  and 
the  quotient  will  be  the  diameter. 

E.  i^  If  the  diameter  of  a  circle  be  10,  what  is  the  circumference  f 

3,1416 
10 

Anfwer     31,416=:  the  circumference, 

E.  2.  If  the  circumference  of  a  circle  be  3i,4«6,  what  is  the  dia, 
laeter  ?  3,i4i6)3i,4>6o(iot:=:  the  diameter.  , 

31416 

o 

E,  3.  If  the  diameter  of  a  circle  be  100  inches,  what  is  the  clr. 
cumference  f  3* '  4  ^  ^ 

lOQ 

Anfwer    314,16  the  circumference. 

E.  4.     The  circumference  of  the^  earth  is  known  to  be  25020  mUcs, 

yhat  is  the  diameter  f 

3,1416)25020,0000(7964  Miles,  thediameteTf 

219912 

302880 
282744 


201360 
188496 


V  . 


128640 
125664 


Paoi. 


502  MENSURATION   ' 

Prob.  9r     To  find  the  area  of  a  circle* 
RULES.     I  •  Multiply  half  the  circumference  by  half  the  diameter^ 
and  the  produ^  will  be  the  area. 

2,  Multiply  the  fquare  of,  the  diameter  by  ,7854,  the  praduft  will 
be  the  area. 

3,  Multiply  the  fquare  of  the  circumferenc©.  by  ^079574,  the  produdl 
is  the  area. 

4.  Multiply  the  fquare  of  the  femi-diamcter  by  3>i4i5>  the  proda^ 
will  be  the  area. 

5.  Multiply  the  circumference  by  the  diameter^  and  a  fourth  part  of 
the  prbdu^  will  be  the  area. 

Note,  17854,  and  3,i4J^>  are  areas  of  circles,  whofe  diameters  are 
I  and  2,  and  ^079577,  is  the  area  of  a  circle,  whofe  circumference  is 
I,  likewife452,  and  1 5273939,  are  fquaresof  the  diameters  of  circle^, 
whofe  areas  are  ^^'^y  and  i,  and  1,12831  is  the  diameter  of  a'  circle, 
whofe  area  is  equal  to  a  fquare,  whofe  fide  is  i* 

E,  1.  What  is  the  area  of  a  circle,  whofe  diameter  is  100  inches, 
and  c ircumferencCv  3 1 4, 1 6  ? 

By  rule  2,  100  Or  thus,  by  rule  4,  .50  X  50=  2500.    Then 

100  /  3,1416  X  2500  =  7854,  the  area,  1%  before, 

1 0000 

,7854  By  rule  I,     2)314,16 


Anfwer     7S54  area  15708  =  Half  circumference 

50  =  Half  diameter 

• 

Anfwer     7854,000  Area,  as  before. 

ft 

E.  2.     What  is  the  area  of  a  circle,  whofe  diameter  is  17,  and  cir- 
cumference  53)4072  inches  ? 

By  rule  i>     2)53,4072 

26,7036  =  Half  circumference 
8,5  =±  Half  diameter 


Anfwer     226,98060  Inches. 

E.  3.    What  is  the  area  of  a  circle  whofe  diameter  is  3  feet  ? 
By  rule  2,       ^7854 

9  =-  Square  of  the  diameter 

Anfwer     7,0686  =  7  Feet,  o  inches,  9  parts. 

E.  4    If  the  diameter  of  a  circle  be  4  inches,  what  is  the  area  ? 

54. 

16  =  Square  of  the  diameter 


^  ^  By  rule  2,       ,7854 


Aqfwer     12,5664  Inches, 

E.J, 


OF  SUPERFICIES-  303 

E.  y .     What  Is  the  area  of  a  circle,  whofe  cUameter  is  4,  and  circum- 
ference 12,5664  inches  ? 

By  rule  i,     2)12,5664 

I  6, 2  8  3  2  =  Half  the  circumference  • 

2 


Anfwer  12,5664  Inches,  the  area. 

Note*  In  this  example  it  may  be  obferved  that  when  the  diameter  is 
4,  the  circumference  and  area  are  equal. 

Prob.  10.     To  fnd  the  length. of  any  arch  of  a  circle, 

RULE  I .  From  8  times  the  chord  of  half  the  arch,  fubtraft  the  chord 
of  the  whole  arch,  and  one-third  of  the  remainder  will  be  the  length  of 
the  arch  nearly. 

E.  r.  The  cAord  of  the  whole  arch  A  C  !s  60,  and  the  verfed  fine 
D  B  of  half  the  arch  is  10 ;  what  is  the  length  of  the  arch  ABC? 

JO  . 

900  =  Square  of  D  C,  or  half  A  C 
100  =  Square  of  B  D 

1000,00000000(31,6227  =  B  C,  chord  of  half  the  arch. 

9  .8  B 

61J100  -252,9816 

61 —60 

626)3900       .3)192,9816  A 

375^  64,3272  =  Length  of 

^322)14400         [the  arch  required,  anf. 
12644 

63242)175600 
1 26^S^ 


63244)4911600 
4427129 


48447 1 


E.  2.     The  chord  of  the  whole  arch  is  48,  and  the  verfed  fine  of  half 
the  arch  is  18,  what  is  the  length  of  the  arch  ? 


^       Firft,  i8X  t8-j-24X  24=900;  and  \/ 900=30^^  chord  of  half  the 
arch. 

Then i-  zi:  64,  length  of  the  arch  required. 

E.  3. 


J04  MfiiiSURATiOM 

E*  3.    The  chord  6f  the  whdle  arch  k  50,^8,  and  the  c3Wrd  of  Half 
the  atch  is  30,6  ;  what  ii  the  length  of  the  arch  ? 

30,6  ' 
8^ 

a44.,8 
—  50,8 


3)194*0 


Anfwcr     64,6  length  of  the  arch. 

fzOB.  II.   To  fold  the  area  of  a/taor,  or  that  fart  of  a  circle  'which 
is  bouuded  by  any  t<wo  radii  And  their  included  arch. 

RULE.    Multiply  the  radius  by  half  the  arch  of  the  feaor>  found 
Wy  the  Uft  problem,   and  the  produa  will  be  the  area,  or  fuperfidaJ 

content.,  \         r    *    •    % 

Note.     A  fedlor  may  be  either  lefs  or  greater  than  a  fenu-circle. 

E.  1 .  The  radius  A  B  is,  25  an4 
the  length  of  the  arch  C  B  21,5 
required  the  area  of  the  fedor?  ^^^      _  ^^^ 

10,75  =i;Half  the  arch 
2J 


^150 


Anfw.   268>75  the  aiea. 

E.  2.    What  is  the  area  eflf  a  fcftor,  Whofc  taditts  is  45,  and  tho 
l^gtk  of  the  arch  49  ? 

^3fc)49 

241 5  2=  Half  the  arch 

.45 


i225 

9S0 


Aofwer     iio2,c  the  area.        ^ 

Vkiih.\t,  'to  find  the  area  of  a  fegment  of  a  circle.  (Sec  Fig.  toProb.  ii.) 

RULE  I .     Find  the  area  of  a  fcaoff,  having  the  fame  arch  widi  the 
fegment^  by  the  laft  probleixl< 

2.  Find  the  area  of  tbe  triangle  formed  by  the  chord  of  the  fcg- 
mentj  and  the  radii  of  the  fedlor. 

3.  The  fom,or  differeocc  of  thefc  arcASj  according  as  the  fcgnaeAt 
is  greater  or  lefs  than  a  femi-circle,  will  be  the  area  required. 

Note,  If  the  fegment  is  greater  than  a  femi-circle,  the  area  of  the 
.riangle  mud  be  added  to  that  of  the  fe^or,  and  the  produ^  wiU  be  the 
tea  of  the  fegment^ 


OP  Si;fPERFlCIES,  jog 

E:  I*    If  the  femi.diameteF  A  B,  of  a  circle,  be*  24, 5,  the  arch  line. 
4^,6^  the  chord  upon  which  the  triangle  is  formed  30,^ f  and  the  per. 
peodicular  of  the  triangle  16,2 ;  wh^t  is  the  area  of  the  fegment  f 

24,5  =  Semi-diameter  30,5  Chord 

22j8  =  Half  the  arch  line  8,t  ss  Half  perpendicular 


i960 
490 

499 


30s 
2440 


5^8^60  Arcaof  thefeaor  247,05  =  Arch  of  the  tri^gle* 

247j6jf 

3 1  i,55=:Area  of  the  fegm*  A»f. 

£.2.  What  is  the  area  of  a  fegment  whofe  radius  is  ii>64i  arch 
line  48,  the  chord  upon  which  the  ^iangle  is  formed  20,5,  and  thp  per« 
pendlcular  of  the  triangle  S»53' 

1 1,^4  Radius  2,765  =  Half  perpendicular 

24  Half  arch  line  :ib, 5  ==  Chord  line     , 

"4656  ""T" 

2328  '3825 

SS30 


279J  36  Area  of  the  {cAot 
S6y6S2^                                  56,6825  =  Area  of  the  tfiaifigh 
^.  33^10425  Area  of  the  fegment* 

RULE  2.     Firft,  add  the  fquare  of  half  the  chord  of  the  fegment  td 
the  fquare  of  its  height,  and  multiply  the  fquare  root  of  thefwn  by  4. 

2.     To  -I- of  the  number  laft  found,  add  the  whole  chord  of  the  feg- 
ment, this  fum  multiplied  by  -yof  due  height,  will  give  the  area. 

E.  I.  ^  If  the  chord  of  afegmpntbe  2o>  and  its  height  or  verfed  find 
I,  what  is  the  area"  of  the  fegipent  ? 

10  ii,i8 

10  .  4 

1 00  Square  of  half  chord 
25  Square  of  the  height  3)44>7  ^ 

125(11,18 


I 

2l')I7 


14,966 

4- 20 


-atf 


221)400  ^  ==  I  (jf  the  heigW 


221 


»228)7^  Atf.  69,812  Areaof  thefegmmt. 

17824 

~~^       ■         ■ 
4R  jPa«B> 


3o5 


MENSURATION 


PftoB.  i$0     Tojind  the  ana  of  an  elltpJUf  ar  Qfvah 
RULE.     Multiply  the  tranfvcrfe  diameter  by  the  coi^ttgate,  thien 
multiply  that  produft  by  «78$4»  this  laft  prodod  is  the  area  rf the  OYaL 

£«  I.    What  is  the  area  of  an  ellipfisj  whoTe  tranfverfe  diameter  T  is 
22j  and  conjugate  C  i6  ? 

22 

i6_ 


15708 
39270 
23562 


Anf.  276,4608  the  area. 

£•2,    If  the  axis  of  an  ellipfis  be  36  and  26^  what  is  the  area  ? 
36 


26 


216 

57854 


£•  3.  What  is  the  area  of  an  ellipfis^  whofe 
greateft  diameter  is  lOOj  and  leaft  dianK' 
ter  70  ? 

,7854^  100X70=5497,8,  the  area* 


47124 
23562 

76686   \ 


7  3  5*  1 344  Ae  area  required.     . 

Pro  b  .  1 4,     To  find  the  area  of  a  parabola* 

RULE.      Multiply  the  bafe,  or  greateft  ordinate,  by  the  height, 
abfciila ;  and  f  of  the  produdl  will  l^  the  area. 


E.  I.     What  is  the  area  of  the 
parabola,  whofe  height  S  is    12, 
and  the  bafe,  or  greateft  ordinate 
O,  36 1        36 
12 

"432 


or 


3)864 


Anfwer  288  the  area  required. 


jBi*  2< 
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£«  2;    What  is  the  area  of  a  parabola^  whofe  bafe  or  greateft  ordinate 

is  24j  and  the  abfcifTa  8  ? 

24,  ,  E;  3.      The  abfcifTa  is  39^25^ 

g^  and  the  greateft  ordinate,  or  bafe^ 

■"^ —  C3,7C;.  what  is  the  area? 

1912  J**  » J 

^            \   \                      5M5X39>15X2 
3)3^4  ^ =1406,4585, 

AnfWer   i«8  ^hearea.  the  area,  anfwer. 

*.  IpROB,  15*     To  find  the  area  ef  an  hyperbola m 

RULE.     Multiply  the  Ijafe,  or  greateft  ordinate,  by  the  height,  or 
abfcifila,  and  |^  of «Ae  prodcift  will  be  the  area,  nearly. 

E.  I.    What  is  the -area  of  aik  hyperbola,  whole  bafe,  or  greateft 
ordinate  O  is  24,  and  the  abfcifTa  or  height  X,  10  ? 


24 
10 

240 

5 


8)1200 


Anf,    15:0  The  area. 


E.  2;       Required  thfarea  of  an  hyperbola,  whofe  bafe,  or  greateft 
ordinate,  is  36,  and  the  perpendicular  height,  or  abfcifTa,  12  ? 

36 
12 


432 


8)^160 

Anfwer  270  The  area. 

Note.  The  above  rule  is  only  an  approximation,  but  will  ferve  very 
well  for  common  purpofes. 

Pro  B  •  1 6.     To  find  the  area  of  a  ffherical  triangle, 

RVLE.  From  the  fum  of  the  three  angles,  fubtradl  1 80  degrees  5 
multiply  the  fuperficies  of  the  whole  fphere,  or  globe,  by  the  remainder, 
thi*  produft  divide  by  720 ;  the  quotient  is  the  area  of  the  triangle. 

E.  I.  Suppofe  the  angle  at  A  =  36'' ;  at  B  148*  ;  atC  32%  and  the 
diameter  of  the  globe  29 ;  what  is  the  area  of  the  triangle  ABC? 

2R  %  Fiift 


3o8  MENSURATION 

Firil36-f-i4B+3i=»'fi 

And  116—180=36  J 

JhtD  2642  {aiiiiX  of  the 

36         Jfphere" 

15852 
7926 

7io)9sii2(i3i.i  =  area 
710    [ofihetrbngle 


710 
o 
mu.     By  this  problem  you  may  fi™!  th.  number  of  mil«  or  acr« 
contained  in  the  wh'i.k,  ot  any  prt  of  il*  fur&ce  of  the  globe. 

...  cr'    £  J  jt        .„,„fh,nt!  Br  the  fl>acei  iacluded  hftvitft 

RULE.      Find  the  areas  of  the  two  fegments  from  which  the  lune  1* 
formed,  aiid  their  difierence  wiU  be  the  area  required. 

Example.     Sappofe  the  length  of  the  ch*d  AC  is  4c.  the  heigb 
EF  io,aodED+;whatis  theareaofthelune  AFCD  A? 

Again  400  =  Square  of  half  4  C 
^         ,6  =  Square  of  ED 
Fitfl:  400  =  Square  of  half  AC  JJg  And     V  4'*  ^ 

100  =;Squareof  EF  20,396 

500        Then  v'joo— ^2)3^     4_ 

3)Si,S«i, 
11,36  17,19^ 
+                                          +40 

3)89,44  67,19+  f    V       .     .     L, 

-^^  i,6  =  ioftliet'-«'E^' 

+40  403 '6+ 

6^  6719+  ,  __,' 

4  =  ^  of  the  height  lo'?:?!^  =  Area  of  '1>^  J^^ 

■   270,14  =  Area  of  the  fegment  I 

'^    ^  [AC  FA. 

279>'+ 
107,5104 
Anfw.  ,7,,7296TheareaoftteliitKreqmred.  T  XVHl' 
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SOLIDS. 

* 

TEACHETH  how  to  meafore  all  folid  bodies,    which  coiifift  of 
length,  breadth,  and  thickncfs. 

Prob.  I,     To  find  thefoMtty  of  a  cube.      ^ 
RULE.    Multiply  the  fide  of  the  cube  into  itfelf,  and  that  produtt 
again  by  the  fide,  and  it  will  give  th^  folidity. 

E.  I.    The  fide  A  B  of  the  cube  is  6,5,  what  is  the  folidity  \ 

.  >  -        . 

6,5 


3*5 
390 

6,y 

t2II25 

Anfwer     274,625  the  folidity, 

E.  2.    The  fide  of  a  cube  is  12 
ipches,  what  is  the  folidity  ? 

12 

12 

144 
12 


E^  5.     What  is  the  folidity  of 
a  cube,  whofe  fide  is  2 1,5  ? , 

2^5 

2Ii5 

1075 
215 
430 


'  462,25 
;2i,5 

231 125 
46225 
92450 

Anfwer     1728  inches. 

Anfw.     9938,375  the  folidity. 

Note,     If  the  anfwer  be  in  inches,  you  muft  diride  by  1728  (the  folid 
inches  in  a  foot)  to  bring  them  into  feet. 

P R  o  B .  2 .     To  find  the  folidity  of  a  parallelop tpedon^ 

RULE.    Multiply  the  length  by  the  breadth,  and  that  produft  again 
\)y  the  depth  or  altitude,  and  it  will  give  the  folidity. 

L.  !♦ 
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£•  I.     Required  the  fdidity  of  the  paralldopipcdonj  whoTe  length  is 
57  &et,  breadth  24,  and  depth  8  ? 

57  Length 
24  Breadth 

228 
114 


1368 
8 


Anfw*  10944  thefolidity, 

E.  2.  -  The  length  of  a  paraU  E.  3.    What  is  the  folid  con. 

idopipedon  is  12  feet,  and  each  iide  tent  of  a  block  of  marble^  whofe 

of  its  fquare  bafe  i  foot  6  inches ;  length  is  8  feet,  breadth  4^  and 

what  is  the  folidity  ?  .     ,     *^   ^ 

12  Length 

i>5  fireadth 


60 

12 


depth  2|  feet  > 
8 

4 
3* 


18,0 

1,5  Depth. 


160 

64 


Aitfw.  27,00  Feet,  the  folidity.  Anfw.  80,0  Feet,  the  folidity, 

pROB*  3.     l^o^find  thefolidity  of  a  pr'tfm, 

RULE.     Multiply  the  area  of  the  bafe  into  the  height,  and  the 
produdl  will  be  the  folidity. 

E.  I.  What  is  the  folidity  of  a  fquare  prifm, 
whofe  length  is  54  feet^  and  each  of  the  equal 
fides  1 1  feet  ? 


II 
II 


J  21  Area  of  the  bafe 
54  Length 

"Hi  1 1 

605 


Anfwer    6534  Feet,  the  folidity. 

Note,  To  find  the  convex  furface  of  a  cube, 
parallelopipedon,  or  prifm,  you  muft  find  the  area 
of  each  fide  and  end  feparately,  which  areas  added 
together^  will  give  the  whole  furface* 


e;.  j. 


OF  SOLIDS, 


)it 


1  ■» 

£,^^,  What  is  the  folidity  of  a  triangnlar  prifm>  each  fide  of  the 
baCtf  of  which  is  i6  inches^  the  perpendicular  of  the  Ixde  lo  inches^ 
jtpclJirihe  l»:^th  oi  the  folid  i  z  feet  ? 


Nou*  ,  When  the  breadth^ 
dj^thj  &c.  is  taken  in  inchesj 
and  the  length  in  feet^  you 
muft  divide  by  144  (the 
fquare  inches  in  a  foot)  for 
the  anfwefj  as  in  this  ex» 
aniple* 


16 
5 


80  Area  of  the  bafe 
12  Length 


144)960(6,6  s=:  6  feet^  7f  inches  J  anfmr* 
864      . 


960 
S64 


96 


E.  3.  What  is  the  folidity  of  a  prifm,  whofe  bafe  is  a  hexagon,  fup-' 
pofing  each  of  the  equal  fides  to  be  1 2  inches,  the  perpendicdar  from 
the  center  to  one  of  the  fides  10,5,  and  the  length  of  the  ptii^n  5} 
inches  i  ' 

6 

72=  Perimeter 
5,25 = i  Perpendicular 


360 
144 

360* 


378,oo=Areaofthebafc 
53     =Length 


"34 
1890 


Anfw.  20034  the  folidity: 


PpoB.  4«     To  find  the  foil dit J  of  a  cylinder, 

RULE.    Multiply  the  area  of  the  bafe  by  the  height,  and  the  pro- 
iuft  wiU  be  the  folidity.  ♦ 


£.  u 


j,^  MENSURATION 

E.  1.  What  is  the  folidity  of  a  cylinder, 
the  diameter  of  whofe  bafc  is  3  feet,  and 
length  53  ? 

^7854 

9  =:  Square  of  the  b«fe 

7,0686  =  Area  of  the  bafc 
S3 


2'I205S     . 
'         354430 

E.  2.  What  is  the  folidity  of  a  cylinder^ 
whofe  height  is  6  feet,  and  diameter  of  the  end 
2  feet  ?  Firft  ,7854  X  2  X  2  =  3*^^^^^  ^^^ 
area  of  the  bafe.     •/  3,1416  X  6  =  18,8496, 

the  folidity. 

Nau.  To  find  the  convex  furface  of  a  cylinder,  multiply  the  peri-^ 
phery  of  the  end  by  the  height  of  the  dyUnder,  the  produd  will  be  the 
convex  furface. 

Example.  What  ia  the  convex  fufface  of  a  cylinder,  whofe  length 
is  53  feet,  and  the  diameter  of  its  bafe  3  feet  ? 

3 


9,4248  =  Periphery  of  the  bafe 
53  =  Length 

282744  ♦ 

471240 


Anfwer     499,5144  convex  furface • 
Prob.  5.     To  find  the  folidity  $f  a  cone  or  pyramid • 

RULE.     Multij^y  the  area  of  the  bafe  by  -§•  of  the  height,  and  the 
produd  will  be  the  folidity. 

E.  u     What  is  the  folidity  of  a  cone,  whofe  diameter  at  the  bafe  is 
•10,  and  its  altitude  60  ? 

^7^54 
100  =  Square  of  the  diameter 


78,5400  =a^  Area  of  the  bafc 
20      =;  i  of  the  height. 


Anfwer    1570,80  the  folidity. 


£i  %. 


,  OF  SOLIDS. 

i        E.  3-     "Whatig  thefolidityofa'cone,  whofediame. 
I   tcr  is  a^,  and  its  peipendicular  height  76  I 

I        ,  6z;  =  Square  of  the  diameter 

39^70 
IJ708 
♦7'H 


490,8750  =  Area  of  the  bafe 
'I>3  =  jofih*  height 

147261; 
24^4375 

981750 


Anfwer     12419,137;  The  f<it«Kty. 


E.  3,  Required  thefohditjrofahexagonalpyramit' 
each  of  whofe  equal  Jtdes  of  its  bafe  being  14,  and  tli 
perpendicular  height  67  } 

a,J98o76i  —  Tabular  multiplier 
196  =  Squareof  ihediamete 

iy;884s7i 
233816858 
2;g8676i 

;  ;09,2i293;2  =  Area  of  the  baft 

i  67  =  Height 

,      3S64;6os464 
I  3oj;3376ii2 


"3)341 17.9366;84 
Aiifwer     ii372.64;sS*8  Thefolidity. 


3»4 


MENSURATION 


£.4.  ''What  is-theieUdity  ofa  iqaarepynunid,  otfch 
fide  of  wiMfe  bafe  u  17,  and  the  perpenficiuar  height  6;  ? 

ft 

'  289  =  Area  of  the  bafe 
\.      :         65  =  Height 


'*445 

y 


Afi6»4F.  62dii|  The  folldity. 


Notf.     *f  o  fiiid  the  convex  furface  of  a  cone,  or  pytamid 
muhiply  the  circumference  of  the  bafe  or  perimeter  by  the 
llant  Iteighf,    and  half  the  produ^  wiU  be  the  furfiKe  /^ 
required. 


E.  I*    What  is  the  convex  for-  E.  2.     What  is  the  furfece  of  a 

face  of  a  tone,  whofe  bafe  is    32  fquare  pyramid^  each  of  whofe  equal 

feet  It  ;  circumference,   and  flant  fides  is  1 7,  and  the  flant  height  64 1 
fide  2^  Stei  in  length  ? 

*P  '  68 

J4 
272 
408 

Anfwer4352  The  convex  fuificc- 


«» 
Anif#tr    i6te  The  convex  furface« 


FioB.  6»     ^0  find  the  fQltdtty  ofthefrufium  of  a  cone  or  pyramid* 

RULE  I .  tor  the  fruftum  of  a  cone,  divide  jthe  difference  rf  th« 
cn(bes  of,  the  diadieters  of  the  two  ends,  by  the  difference  of  the  diamcjcrs; 
thifr  ^Roiient  beih^  multiplied  by  ,7854,  and  again  by  ^  of  the  height; 
WiU  give  j&^folidity* 

2.  for  the  fruftum  of  a  pyramid :  To  the  areas  of  the  two  ends  oi 
the  fruftum,  add  the  fquare  root  of  their  produfts ;  this  fum  being  m^l^*" 
pliedi  by  ^  of  the  height,  will  give  tlie  folidity,  . 


i 


.,         r  OF  SOLIDS.  ^15^ 

"K*  I.  What  is  the  content  of  the  fnifhuii  of  a  conej;<  the  diameter 
oi  wLflfe  greater  end  D  is  4  feet^  that  of  the  lefler  endV  2  &et>  and 
the]j^ij)e«diculax  height  Dd  ^  feet? 


«     .       4 
2            2 

16 

1   4                        2 
2 

^4i=Cabeof  D 
^  8 

SssCabec^i^ 

«)y6 

\ 

«8 
*     3  5c:-|ofD// 

• 

V  84 

84- 

31416 
62832 

2  =  Difference  of  D  and  d. 


%>■'  ♦ 


Anfwer  65,9736  the  foHdity*  • 

Is.  2.   .What  is  the  content  of  the  fruftum  of  a  cone,  18  feet  high, 
t^  dianieter'of  its  ends  being  10  and  6  feet  ? 

.V'::  JO  ■^•-:  6 

V"    10  6 


* 


10 


6 


(  loop  =  Cube  of  the  greater  bafe        216  =  Cube  of  the  lefler  bafe 
216 

4)  784  1176         6  ' 

1 96  47 1 24     ,    4 = Difler^ce  of  the  ends 

6  r=  I  of  the  height       54978       •     ^  ^ 

7854 

1176  .  7854 

■  " 
Anfwer    923,6304  =  folidity  required. 

E.  3.    What  is  the  folidity  of  the  fruftum  of  a  fquare  pyramid,  one 
fide  of  the  greater  end  D  being  8  inches,  that  of  the  leifer  end  4  4 
inches,  and  the  height  60  inches  i 
2Sa 


v^ 


MENSURATION 

«  4 

_8  4 

64  =  AreaD      '6  =  Area/ 
_i6 

384 
64 

1024(32  =  Square  root  of  the  produfts  ot 
9  ■     the  area  of  the  two  ends 

62)  124  64 

124  16 


♦  ♦  f 


111 
20  =  7  of  the  height 


2240  the  folidity. 
E.  4.     Required  the  folidity  of  the'^ftum  of  a  hexagonal  pyramid, 
the  fide  P  of  whofe  greater  end  is  3  feet,  and  d  of  the  Icffer  end  2  feet, 

and  the  height  6  feet  ? 

^,598  =  Tabular  multiplier 

4  =  SqjLiare  of.^  '     . 

10,392  —  Area  of  the  polygon  ^, 

;^ ,  5  9  8  =  Tabular  multiplier 
9  =  Square  of  D 

23,38?  2=  Area  of  the  polygon  D, 
10,392 


46764 
710438 
70146 


242,985744(15,588  =  Square  root  of  the  produft  of  the 
I  areas  of  the  two  ends. 


25)142 
125 


305)' 179^ 
1525 


3108)  27357 
24864 


31168)  249344 
249314 


Anfwer 


10,392 
23^382 

i5>^gg 
49,362 


2  = 


98,724  = 


J  of  the  height 
folidity  required. 


Not(^ 


I  1 


of  SOLIDS. 


3n 


Note.  To  find  the  convex  furface  of  the  fruftum  of  a  pyramid  or 
cone^  you  muft  multiply  the  fum  of  the  perimeters  or  circumference  (rf" 
the  ends,*  by,  the  flant  height,  and  half  the  piodud  wffl  be  the  furfiice 
required. 

,  E.  I.     How  many  fquare  feet  are  in  the  furface  of  a  fruftum  of  a 
fqu^re  pyramid,  whofe  flant  height  is  lo  feet,  each  fide  of  the  greater* 
bafe  being  3  ke,t  4  inches,  and  each  fide  of  the  lefs  2  feet  2  inches  ? 

£•  2«  How  many  fquarjefeet  are 
in  the  fur&c^  of  a  fiuftum  of  a 
cone,  whofe  'circumference  of  its 
ends  are  64  and  16  feet,  axid  flant 
fide  14  feet  ? 

64 
4-  16 

80 
'4  • 
2)1120 


/• 

• 

3 

4 

• 

2 

2 

•. 

5 

6 

4 

1 

22 

Oi= 

Sum 

of  perimeters 

10 

2)220 

Anfw,  190  Feet,  th^  content. 


Anfwer     560  Feet  the  content. 


Prob.  7.     To  find  the  foViitty  of  a  cuneus  or  <wedge» 

RUJ-.E.  ^Multiply  the  fum  of  twice  the  length  of  the  bafe,  and  the 
length  of  the  edge,  by  the  produdl  of  the  height  of  the  wedge,  and  the 
breadth  of  the  b5*e,  and  \  of  the  laft  produQ  will  be  the  folidity* 

E.  I.  What  is  the  folidity  of  a  wedge,  whofe  bafe  is  4  inches  long, 
and  2  inches  broad  ;  the  length  of  the  edge  being  5  inches,  and  the 
perpendicular  height  8  inches  ? 

4 

2  ,  ■  .      • 

8  ==  Twice  the  length  of  bafe  L 

3  2^  Length  of  the  edge  / 

1 1  =3:  Sum.  * 

8  =s  Height  of  the  wtdge  h 
2  =2  Breadth  of  the  wedge  B 

1 6  =  Produft 
1 1 

6)176 

Anfwer  ,  29 1  inches  the  folidity. 

When  the  length  of  the  baft  is  equal  to  that  of  the  edge,  the  wedge 
\%  evidently  equal  to  half  a  prifm  of  the  fame  baf(i  and  altitude,  and 
ro^y  be  meafured  by  the  following  -ottt  i? 


'  V 


V 


MENSURATION 


RULE*    Multiply  tbe  aita  of  die  bafib  by  half  the  alti^ide  of  the 
edgri  9iul  the  prodo^.wiU  give  the  foUdity* 

IxAMVLs.    What  U'the  fblidity  of  a  wedge  whofii  bafe  meaffue*  15 
tt  by  S,  and  perpendicular  height  6  feet  ? 


Anfwer 
Fro».  8* 


1 20  3s  Area  of  the  bofe 
3,  =3  :|  the  altitude 


360  Feet  the  folidity. 

To  find  tht  folid'tty  of  the  prtfmotd. 

RULE.  To  the  (hni  of  the  areas  of  the  two  ends,  add  fionr  times 
die  area  cf  a  fedlion  pandkl  to,  and  equally  diftant  from  both  ends^ 
and  this  laft  fum  multiplied  by  \  of  the  height  will  give  the  folidity. 

Example  r.     How  many  folid  feet  are  there  in  a  tree  whofe  cn^ 
are  re^ngles,  the  length  and  breadth  of  the  greater  end  meafures 
inches  by  ^j  and  the  leiTer  end  8  inches  by  6 ;  and  the  length 
inches? 


12 

8 


8 


96  =  Area  of  the  greater  L  B< 
12 

8 


48c=:Areaoftheleflerbafe/,  4 
8 
6 


a)  20 

10 ! 

.7 

70 

4 

280 
48 


2)14 


length  of  t^e  middle 
rectangle. 


7  3c  breadth  of  the  nuddle 
re^Un^c. 


4  times  the  area  of  the  middle  reft, 
angle. 


424 
10 


=  I-  of  the  length. 


1728)4240(214;  folid  feet  the  anfwer. 

345'6 

7840 
6912 

9280 
8640 

640 


'  V9te, 


}fete.  'Hwlengdtof  the  middle  leAmde  U  iqtul  toIuViliefui&iC 
tbe  lengths  of  the  reflanglcs  of  the  two  ends,  and  itt  breadth  equal  to 
half  the  fum  of  the  breadths  of  thofe  re&ngles. 

Pros.  9.     Tojind  the  coittirx  furfaeidfmfpbin  or  -ghi*,  »r  a*f 
Jtgmtnt  ar  ,^nt  of  it. 

RULE.  Multiply  tbe  circomfeKnce  of  the  fphere  bf  its  diameter  u 
hei^t  of  tbe  pait  reqiured,  and  tht  prodoft  will  be  the  conrex  fui£tce. 

Natt,  Tint  hdght  of  tbe  whole  fphere  ii  its  diameter,         ' ' 

E.  I.  What  ia  the  convex  fuHace 
of  a  globe,  whofe  diameter  D  u  J 
bcbes? 

3,1+16 

J_ 

9,4248  =  Citcumfeience 
3  =  Duoneter 
Atf.  xS,2744  die  fuiface  leq. 
E.  2.     What  is  the  convex  fur- 
face  of  a  globe,  whofe  diameter  i* 
finches  ? 

? 

28, 1744  =  Ciicumference 
9  =  Diameter 
Anf.  254,4696  tbe  fudacej 

E.  3.  Iftbediameterofthe  euth  be7964mile5,  what  is  the  whdle 
furface,  fuppo&ig  it  to  be  a  perfed  ffdnrvf 


115664 
188496 
281744 
^'991' 
25019,7024  =  01 

7964 
1000788096 
1501183144 
2151773116 
175.379168 
AAfwer  199256909,9136  f^are  milct. 


}3o  MENSURATION 

t 

Pftoi^,  10*     Tafindth^fortdUyofaJphin^rgUle. 

RULE.     Multiply  the  Cube  of  the  (liatteter  by -,5236,  aod  the  proiv 
dud  will  be  the  folidity. 

E.  I*  How  many  folid  feet  are  there  irt  aglobe,  wbofe  diameter  is  it 
inches  ? 

•     '  '  iz 

12 


1728  =;  Cube.of  the.diametei 


10568^ 
5184 

8640 


•Anfwer  904,7808  inches  thefolidity. 

E.  2.     What  18  the  folidity  of  the  earth,  foppofing  it  to  be  perfectly 
fpherical,  and  it*  diameter  7964  miles  ? 

.'  79<^4  ' 

47784 
71676 

55748 
63425296 

.  7964 
253701 184 
380551776 
570827664 

44397707^ 

4:05 1 19057344  =  Gube  of  the  diamut€f#  . 


3030714344064 
1515357172032 
10102381 14688 
^5^5595^^6720 

Anfwer     26448o3384T5,3 1 84  miles  the  foUdity. 

Pros,  i  i.     To  find  thefol'tdity  ofthefegment  ofaffherti 

RULE.^  To  three  times  the  fquarc  of  the  radius  of  its  bafe,  add  tic 
fquare  of  its  height ;  this  fum  multiplied  by  the  height,  and  the  produa 
again  by  ,5236,  will  give  the  f6lidity* 

%\4 


OF  SOLIDS. 


52J 


E.  I.    The  radius  An  of.  the  bafe  of  the  fegment  of  ABCy  \%\t 
ioch6£ J  and  the  height  Bn  ^  inches ;  what  it  its  folidity  ? 

13  i 


12 


•, ' 


144 
3 

Si 


3  time&  fquate  of  i^^t 
Square  oi  Bn 


9  =  height  ^  n 
4617 

■II  !■■ 


27702 
138(51 

9*34 


Anfw.  24x7^4612  folid  inched. 

£•  2<     What  is  the  folidity  of  a  fegment  of  a  fphere^  tlie  bafe  of 
whofe  diameter  is  14  inches^  and  its  height  c  ? 

7 
7 


*i:*36 

S5o 

t     H  I 

314160 
41888 

Anf.  450,2960  folid  inches* 


49 
3 

147  • 
25  =  Square  of  the  height 

172 
5  =  Height 

860 

Pao  B .  1 2  •    71?  /«i/  the  folidtty  of  a  fruftum  or  xom  of  a  fphtrei 

RULE.  To  the  fum  of  the  fquares  ot  the  radii  of  the  two  ends^ 
3dd  ^  of  the  fquare  of  their  diflance,  or  the  breadth  of  the  zone ;  and 
this  fum  multiplied  by  the  faid  breadth,  and  the  produ^  agstin  bj 
^55708*  will  give  the  folidity. 

E.  I .     What  is  the  folid  content  of  the  fruftttai  of  thfe  fphere  A  B 
iC  D,  whofe  greater  diameter  A  B  is  48  inches,  the  Icffer  diameter  D  C 
40  inches,  and  the  diftance  of  the  ends  8  inches  ? 

.    *T  .576 


3236 


MENSURATION 


576  =  Squwe  of  I  A  B 
400  =  Sq«are  of  ^  DC 

976" 

2i  1 3  3  =  I  the  fquare  of  the 
.     dif .  of  the  ends 


997*33 

8  rsbrf  adth  or  diftancc 

of  the  ends 

•  7978,64 
1,5708 

6382912 
55850480 
3989320  ' 

797^^4 
1 2532,8477 1 2  =  Solid  inches  the  anfwer. 

E,  2.     Required  the  folidity  of  the  middle  zone  of  a  ^>heaj  whofe 
top  and  borcom  diameters  are  each  3.  feet,  and  the  breadth  of  the  zone 

EF4feet? 

2,25  =  DF* 
2,25 

4,50 
5^33=:-^fqu.ofEF 

9»33 


4  =  Breadth  E^F 


39>32 

1,5708 

275240 
19660 
3932 
Anfv/er     61,763856  fblid  feet 

Pb o B .  13.     T'o  find  the  fol'td, Content  of  a  parabolic  conoid, 

RULE.  Multiply  the  area  of  the  bafe  by  half  the  akitude,  and  the 
produd  will  be  the  content.  , 

E.  I.  Required  the  folidity  of  a  parabolic  conoid,  whofe  height  ii 
24,  and  .the  (Uameter  oi  its  bafe  34  } 


34 


102 


1 X  5IS  =  Square  of  the  bafe. 


>7854 
1156 

.47124 

39270 

■7854 
7854 

907,9224=  Afeas  of  the  bafe 
1 2  =  I  the  height 


Anfw«r     10895,0808  the  folidity. 


E.  2.     Whil  is  the  Midity  of  the  paraboloid  HI3,  whoft  height  is  8 
inches,  and  thediameterPoficscircularbaTe  24^ 


.7B;4 
230+ 


4;^.39o+  =  Area  of  the  bafe 
4  =  f  the  height 


i8o9,s6i6  Anf.  the  folidity. 


PftOB.  14.      rofiadthefolldUy  of  thi  frufium  of  a  parabolk  c^mld. 

RULE.  Multiply  the  fumof  the  fquares  of  the  diameters  of  the  two 
ends,  by  the  height  of  the  fruffium;  and  the  produft  again  by, 3927,  and 
it  will  give  the  foiidity. 

E.  I,  What  is  the  foiidity  of  the  parabolic  fruftiim  A  B  C  D,  the 
^ameter  A  B  of  the  greater  end  being  jz,  that  of  the  leffer  end  C  D  24 
and  the  height  c  1/  20  ? 


64 

AB  '  =  1024    ■ 
CD'=   ;76 
1600 
20  =  height . 


9600° 
Anfwer  12566,4000  the  foiidity 


5*4 


MENSURATION 


£.2.  .What  is  the  folidity  of  the  frnftum  of  a  parabolic  conoid,  the 
diameter  of  the  greater  end  being  50J  that  of  the  leffer  end  38^  and  the 
diilance  of  the  ends  16  ? 

50  .  .63104. 

50  >3927 


«50o  r=  n  'of  the  greater  b^e 
1444  =  n  of  the  leffer  bafe 


3944 

1 6  =  height 


441728 
126208 
567936 
18931:^ 


63104 


Anfwcr     24780,9408  the  folidity. 


P&oB.  1 5.     To  find  the  fol'td'itj  of  a  parabolic  fp'tndle, 

,     RULE.     Multiply  the  fquare  of  the  middle  diameter  by  the  length 

of  the  fpindle,  ajnd  the  produdl  again  by  ,41888,  and  it  will  give  the 

folidity. Note,   ,4188  :=  -^  of  ,7854. 

E.  I.     The  length  of  the  parabolic  fpindle  A  BC  D  is  30,  and  the 

middle  diameter  AB  17  ;  what  is  the  folidity  ? 

17  ^ 

A  B  fquare  =289 
CD=    30 


8670-^ 
,418881; 

69360 
69360 
69360 
8670 
34680 


B 


•  < 


Anfwer     3631,68960' the  folidity. 

E.  2.     The  length  of  a  parabolic  fpindle  is  6  feet,  and  the  middl® 

diameter  z  feet ;  what  is  the  folidity  ?  *  . 

z         •  ^  ,41888 

2  24 


4  =  Square  of  the  diameter 
^  z=.  Length 


167552 
83776 


24  Anfwer     10,05312  the  folidity. 

Pro  B .  1 6.  To  find  the  folidity  of  a  middle fruftunC  of  a  parabolic  fplndU' 
RULE.  Add  8  times  th^  fquare  of  the  middle  diameter,  3  times  the 
fquare  of  the  lefs,  and  4  times  the  produft  of  thofe  diameters  into  one 
fum  ;  then  this  fum  being  multiplied  by  the  length,  and  the  produ^ 
again  by  ,052^6,  will  give  the  folidity,  E*  I' 


r-- 


OF  SOLIDS. 


32$ 


E.  I.  In  the  middle  fralbm  A  BE  F  of  the  parahollc  fpindle,  the 
jniddle  diameter  A  B  is  72^  the  diameter  of  the  end  D  C  is  40^  and  the 
length  E  F  72  J  what  is  the  folidity  ? 


72 
7^ 

144 
504 

5184 
8 


41472  =  8  times  the  n  of  A  B 
4800  =  3  times  the  n  of  D  C 
1 1 520  ^^  4  times  the  produft  of  A  B  and  D  C 

5779* 

72  =  Length  E  F 


115584 

404544 

■  ■» 

4161024 
j052'36 


'24966144 

12483072  ' 

8322048 
20805120 

217871,21 664  Solidity,  the  ^nfurer . 

E.  2.     What  is  the  foljidity  of  the  middle  fruftum  of  a  parabolic 
fpindle,  the  middle  diameter  bpihg  16,  the  diameter  at  the  ends  i2|  and 
the  length  20  f 
16 
16 

256 
8 


2048  =  8  times  the   n  of  the  middle  diameter 
432  ==  3  times  the   n   of  the  lefs  diameter 
768  =  4  times  the  produft  of  the  two  endst 

64960 
,05236 


3248 

20  =  Length. 


64960 


38976Q 
194880 
129920 
324800 

Anfwcr  3401,30560  The  folidity; 


PaoB 


3z6  MENSURATION 

Pl^OB.  17,     To  find  the /aiiiitj  of  an  hyperMitamoid, 

RULE.     To  the  fquare  of  the  kkKus  of  the  bafe,  add  the  fqtiarc  of  thje 
middle  diameter^  between  the  bafe  and  the  vertex ;  and  this  ?um  roufti- 
.  plied  by  the  altitude^  and  the  produft  again  by  ,5^36,  will  gire  the 
folidity.  ,* 

£•  I .  In  the  hyperbolold  A  B  C>  the  altitude  b  is  lo,  the  radius  c  C 
of  the  bafe  24,  and  the  nuddle  diameter  between  the  bafe  and  vertex  30 ; 
what  is  the  folidity  i 

JO 

900  =;   n   of  the  middle  diameter 
576  =   n   of  the  radius  c  Q 

20  =  Height  jdSvffifh^ 


29520 
.   >5236 

177120 
88560 
59040 

147600 


15456,6720  The  folidity,  anfwer. 

E.  2.     In  an  hyperbolic  conoid,  the  altitude  is  20,   the  radius  of  the 
bafe  32,  and,  the  middle  diameter  48  ;  what  is  the  folidity  ? 


32 

48 

3« 

48 

64 

384 

96 

192 

»024 

2304  —  Square  of  the  middle  diameter 

1024  — ,  Square  of  the  radius 

3?28                         ' 

20  =  Height 

66^60 

• 

yS^3^ 

399360 

■ 

199680 

133120 

332800 

Anfwer  34850,8 1 60  The  folidity. 

Prob.  18.  Tofindihe  folidity  of  the  middle  fruftum  of  a  circular  J findU' 

RULE  I.     Divide  the  fquare  of  half  the  length  of  the  fruftumby  half 
the  difference  of  the  middle  diameter,  and  that  of  cither  of  the  two  ends, 

and 


W  SOLIDS* 


i^l 


jaftd  I  tilts  quotient  added  to  ^  of  the  faid  difierehce.  will  give  the  radius 
of  the  circle*  '         ^ 

i.  Find  the  central  diftance,  by  taking  half  the  middle  diameter 
from  the  radius  of  the  circle* 

3.  From  the  fquare  of  the  radius,  take  the  fquare  of  the  central 
diftance,  and  the  fquare  root  of  the  remainder  will  give  half  the  length 
of  thefpindlc. 

4*  From  the  fquare  of  half  the  length  of  the  fpindle,  take  ^  of'  the 
fquare  of  half  the  length  of  the  fruftum,  and  multiply  the  remainder  into 
the  faid  half  length* 

5.  Take  this  produdl  from  that  of  the  generatii^  area  and  central 
diftance,  and  the  remainder  multiplied  by  6,2832,  will  give  the  content 
of  the  fruflum.  • 

I 

Example.     What  is  the  folidity   pf  the  fruftum  ABEF,   whofe 
middle  diameter  A  B  is  36,  the  diameter  C  D  16,  and  jthc  length  E  F  40  ? 
20 
20 

10)400=  n  ofiEi* 
2)40 
20. 

25  =:  Radius 

I^=:i  AB 

7  =  Central  dift> 


50)10,0 

,2  =  Tabular  verfed  fine 

,11 1823  =  Tabular  fegment  ^ 

2500  =3  Square  of  the  diameter 

$5911500 
223646 


56  =  A  B 
i6  =  CD  ' 

Z)20 

To  =1  Difference  and 
5  =1  IKflference 

40=:EF 

8=:CF 
^79^557500  =  Area  of  the  fegnf,E  A  C     ^--.  Area  of  E  A  C  F 

—if 

125 

625  =  n  of  the  radius 
49  =  n  of  central  dift< 

576(24  =  i  length  of  the 
4  [fpindle* 


599,557500  =  Generating  area  E  A  CF 
7  =  Central  diftaacc 


4196,9025 


44)176 
176 


•  •  • 


24 


fr    • 


3a8 


JVfENStJRATION 


«4 

?± 
90  ' 

iL 
576  = 

i33>3333 
442,6667 

20  =  I  EF 


n  of  I  the  length  of  the-  fpiixile 
5  =  1  n  of  of  i  E  F 


8853,3340 
4196,9025 

4656>43iS 
6,2832 

93128630 
139692945 
372514520 
9^128630 


Anfwer  29257,29040080  The  folidity* 


»      / 


Prob  •  1 9.     Ttf  /»rf  the  foltdity  of  a  fpherotJs 

RULE.     Multiply  the  fqttare  of  the  revolying  axe  by  the  fixed  axCy 
and  this  produft  again  by  ,5236,  and  it  will  give  the  folidity  required- 


E.  I .  What  is  the  folkiity  of  a  fpheroid  A  B  C  D,  the  tranfverfe  or 
fixed  axe  A  B  is  40,  and  the  conjugate  or  revolving  axe  C  D  is  30;  what 
is  the  folidity  ? 


30 
30 

900  = 

40  = 

n  of  CD 
AB 

3j5o6o 

yS^3^ 

1 1 6000 
108006 

« 

72000     ' 
1 80000    / 

.J 

8849,6000  Solidity,  ARf. 


C 


E<^. 


OF  SOLIDS. 

1,    Wluit  i*  the  roUdity  d*  a  fphcriod,  whoft  fixed  axe  i 

s  revolving  axe  50  ? 

50  ,5136 

50  aijooo 

1500  36186 

90  10471                .  ^ 
10+7  i 


Anfwer    it78io,cfodo 
P&OB.  20.    to  find  the  taniint  af  the  middle  frufium  af  a  JpherUd'    " 

RULE.  To  twice  the  fqnare  of  the  middic  djameier,  add  the  fquaic 
of  the  diameiei^  of  either  of  the  ends ;  thic  fum  multiplied  by  the 
length  of  the  fruftimi,  and  the  produd  again  by  ,z6i8,  will  ^ve  the 
folidity. 

-  Example.  What  is  the  folidity  *i  the  middle  fruftum  of  a  fphe- 
nod,  the  diameter  AB  being  jiy  that  of  either  of  the  end*  24,  and 
the  length  40  f 

A  ^ 


1024 

2 

304B  =  Twice,thc  fquare  of  A  B 
576  =  Square  (rf  CD 
2624    ' 
40=Length 
I 04960 
,261s 


839680 
104960 
629760 
209920 

Anfwer  37478,5280  the  folidity. 

Prob:  21.     Ta  find  the  /alidltj  af  the  fegMeat  o/ji  ffhtnld. 
RULE  1 4     Divide  the  fquare  of  the  revolving  axw  by  the  fquare  of 
tbe  fixed  axe,  and  mult^ly  the  quotient  by  the  £fierence  between  thies 
lime  the  fixed  ax«,  and  twice  the  height  of  the  fegmenc. 

>  U  a.  Muliiplir 


j3^  MENSURATION 

i     Malttplr  the  pwdofl  thns  fonnd  by  the  fqoart  of  the  h^ght  of 
the  fegment,  and  this  produft  again  by  ,5236,  and  k  Kritt  give  «h« 

foliditv  required.  ,    ^  i       •   .i_ 

Example.    The  axes  of  a  fpheroid  are  50,  and  Jo ;  what  is  the 
folidity  of  that  fegment,  whofe  height  is  5,  and  its  bafe  perpendicular 

to  the  fixed  axe  ? 

30 

30_ 
n  of  fixed  aie  =  «50o)qp^  n  of  the  tcrpV  ' 

,36 

146 


1440 

50,40 


25«:nofDC 


25200 

10080 

1260,00 

1260 

314160 

10472 

S^3^ 


■0 


V 


i 


Anfwcr     659,7360  the  folidity. 
Pro  B .  '2  2 .    Ti  find  the  furface  or  folidity  6f  the  five  tegular  bodies^ 

RULE  I,  To  find  the  furface,  multiply  the  fquare  of  the  fide  of 
the  given  body  by  the  tabular  fuperficial  multiplier  againft  the  given 
name,  and  the  produd  will  be  the  fupcrficies. 

2.  To  find  the  folid  content,  multiply  the  tabular  number  againft 
the  given  name  by  the  cube  di  the  fide,  and  the  produft  will  be  the 
folidity. 

t 

I _  _  p  ■  ■'  -       •■  J     „  ,    _  ,  , 

A  TABLE  of  the  Superficies  and  Solidity  df  6ach  Body, 

whofe  Side  is  i . 


No*   of  Sidest 


4 

6 

.8 

12 

20 


Names, 


Tetaredron 

Heaxaedron 

Oftaedron 

Dodecaedrort 

Icofaedron 


Superficies. 


■  «  fTi 


1,732051 
6,000000 
3,464162 
20,645729 
8,660254 


Solidity. 

0,117851! 

1,0000000 

0,4714045 

7,663119 

2,181695 


M  ■  [•■■  I. 


E.r 
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£•  I.    The  licje  of  a  tetracdron  E.  6,   Wha^  is  tte  fuperfici6s of 

is  4  J  what  is  the  fuperficics  ?  an  odlaedron,  whofe  fide  is  4  ? 

1,7-32051  =:  Tabular  multiplier  3,46410a  =x  Tabular  multiplier 

16  ==  Square  of  the  fide  16  =:  Square  of  the  fide 


27,712816  the  fuperficies.  SSA^S^S^  ^^  fuperficies, 

E.  2.     The  fide  of  a  t^raedron  '  E.  7.     Required  tlie  fuperficies 

is  4 ;  what  is  the  folidity  ?  of  a  dodecaedron,  whofe  linear  fide 

,1178511  =  Tabular  multiplier  is  5  ?  • 

64  =  Cube  of  the  fide  20,645729  =  Tabular  multiplier 
9  =  Square  of  the  fide 


4714044  

7071066  *   1^5,^11561  the  fqperficjes. 

7,5424704  the  folidity.  E.  8.  The  linear  fide  of  a  dode. 

caedron  is  3 ;  what  is  the  folidity  ? 
E.  3.   "What  is  the  fuperficies         7,663119  =  Tabular  multiplier 
of  an  hexaedron^  whofe  linear  fide                    27  =  Cube  of  the.  fide 
is  3  ?      ^  — ., 

53^4iB|3 
6  =  Tabular  multiplier         15326238 
9  ==  Square  of  the  fide 


54  the  fuperfidies* 


206,9042 1 3  the  folidity* 


\^ 


E.  9.     What  is  the  fuperficies 
of  an  icofaedron,  whofe  linear  fide 
£•4*  '  The  Ms  of  a  hexaedron    is  3  ? 
i«  3 ;  what  is  the  folidity  ?  8,6.60254  =  Tabular  multiplier 

27  =;Cubc  of  the  jide  9  =  Square  of  the  fide 

I  =  Tabular  multiplier 


27  the  folidity. 


77,942286  the  fuperficies 


E.  10.    The  linear  fide  rf  an 
E.  5,  What  is  the  folidity  of  an    icofaedron  is  3;   what  is  the  fo- 
odaedron,  whofe  fide  is  4  ?  lidity  ? 

,47 1 4045  =  Tabular  multiplier '       2, 1 8 1 69 5  =  Tabular  multiplier 
64  =  Cube'  of  the  fide  27  =  Cube  of  the  fide 

18856180  15271865 

28284270  43^3390 

30,1698880  the  folidity  58,905765  the  folidity. 

i  Note,  The  folidity  of  any  irregular  body  may  be  determined  b^' 
immcrfing  the  fame  in  a  veflTel  of  water ;,  for,  the  folid  content  of  the 
additional  fpace,  occupied  by  the  fluid,  on  account  of  the  immerf«d  body, 
will  be  equal  to  the  folidity  of  that  body. 

2U2  taoB*23- 


$}t  MENSURATION 

Prob.  2J.     To  find  the  foltdtiy  rf  timber. 

Ttie  menfunition  of  timber  (fuch  as  cylinders, .  pyramids^  cones^  &c« 
and  their  fjruftums  (being  very  trooblefome  by  the  exad  rules  given  in 
this  (e^iotiy  an  approximation  has  taken  place>  and  the  contents  of  fuch 
trees,  or  pieces  of  timberi  are  generally  computed  by  the  following 

RULES  I.  Multiply  the  fquare  of  the  quarter  girt  (or  \  of  the 
circumference)  in  inches  by  the  length  in  feet^  and  divide  that  produft 
by  144 ;  the  quotient  will  be  tho  content  in  feet. 

2.  Multiply  the  fquare  of  •{•  of  the  girt,  or  circumference,  by  twice 
thi^  length ;  the  produdl  will  be  the  content. 

£•  I,  What  is  the  content  of  a  tree,  whofe  girt  is  40  inches,  and 
length  6  feet  ? 

By  Rule  I.  By  Rule  2. 

•    4)40  5)40 

10  a=  ^  of  the  girt 
10 

100 

(S  =r  Length  in  feet 


144 


fl2)60Q  fl 

^      —        *  144  { 

I '«)  so  I  > 


8  = 
6 

:  \  of  the  girt 

64 
12  z= 

:  Twice  lengtii 

12)768 

• 

12)'  64 

Anfwer  4,16  feet.  Anfwer    5,33  feet. 

Note.  By  the  above  example  it  appears,  that  the  firft  rule  is  errone- 
ous, by  above  -J-  part  of  the  true  content.  The  fccond  rule  diflFers  from 
the  truth  only  i  foot  in  190,  and  is  full  as  eafy  in  pradlicc;  therefore 
I  think  it  ought  to  be  brought  into  general  ufe  among  the  practitioners 
in  this  art,  fince  the  eafe  of  the  other  method  is  th$  only  argument 
alledged  for  employing  it. 

E.  2*  How  many  feet  of  timber  are  there  in  a  tree,  whofe  girt  is 
48  inches,  and  length  9  feet  ?  ^ 

By  Rule  i.  4)48  Ey  Rule  2.     5)48 

X  — — —  ' 

12  9,6 

H4  576. 

•    9  ,864 


144.)! 296(9  feet  the  Anfwer.         92,16 

18 


144)1658,88(11,52  ftet  Anfw. 

LXIX. 


•  • 


^  -  - 


»  • 
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LXIX.  ARTIFICERS  WORK. 

'  I.    OF  BRICKLAYERS  WORK. 

BRICKLAYERS  compute,  or  faluc  their  work,  at  the  rate  of  a 
brick- and  a  half  thick;  and,  if  a  wall  be  more  or  IcTs  than  t\m 
flandard,  it  muft  be  reduced  to  it  by  the  following 

RULE.  Multiply  the  fuperficial  content  of  tlte  wall  in  feet,  by  the 
number  of  half  bricks  in  the  thicknefs,  afud  \  of  the  prodoft  will  be  the 
content  required. 

9 

E.I.  How  many  fquare  rods  are  there  in  a  wall  52  feet  long,  tz 
feet  high,  and  tj  bricks  thick  ? 

52  r=  Length 
12  =  Height 

272)624,00  (2,29 

54f       5 

-8003)11,45 

544     rods,    ft,     inch, 

"7^3,816  =  3      221      II    Theanfwer. 

2448 

112 

Note:  In  pradlice  it  is  ufual  to  divide  the  fquare  feet  by  272,  onut. 
ting  the  \  in  i&vour  of  the  workmen. 

The  ufual  way  to  take  the  dimenfions  of  a  building,  is  to  meafurehalf 
round  its  middle,  on  the  outfide,  and  half  round  on  the  infide  ;  and  this 
will  give  the  true  compafs^  in  which  the  thicknefs  of  the  wall  is  included. 

When  the  height  of  the  building  is  unequal,  take  fevcral  diiFerent  alti- 
tudes, and  their  fum  being  divided  by  the  number  you  have  taken,  may 
be  coniidered.as  the  mean  height. 

To  meafure  a  chimney  (landing  by  itfelf,  without  any  party  wall 
adjoining,  girt  it  about  for  the  length,  and  reckon  the  height  of  the 
ftory  for  the  breadth ;  but  if  it  (lands  againft  a  wall,  you  muft  meafure 
it  round  to  the  wall  for  the  girt,  and  take  the  height  as  before. 

When  the  chimney  is  wrought  upright  from  the  mantle-tree  to  the 
ceiling,  the  thicknefs  muft  always  be  the  fame  with  the  jambs ;  and 
nothing  is  deducted  for  the  vacancy  between  the  floor  and  the  man  tie- tree, 
becaufe  of  the  gathering  of  the  breaft  and  wings,  to  make,  room  for  the 
hearth  in  the  next  ftory. 

To  meafjLirc  chimney  (hafts,  or  that  part  which  appears  above  the 
roof,  girt  them  with  a  line,  about  the  leall  place  for  the  length,  and  take 
the  height  for  the  breadth ;  and  if  they  be  4  inches  thick,  fet  down  the 
thicknefs  at  one  brick-work ;  but  if  they  be  9  inches  thick,  reckon  it  at 
a  brick  and  a  half,  in  confideration  of  the  plaflcring  and  fcaffolding. 

All, 
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All  windows,  doors^  &c.  are  to  be  dedu^led  out  of  the  contents  of  the 
walls  in  which  they  aie  placed.  Bat  this  dedu^on  is  made  only  with 
regard  to  the  materials ;  for  the  value  of  their  workmanihip  is  added  to 
thebillj  at  the  ftated  rate  agreed  on, 

£•  2.  A  gentleman  built  a  wall  round  his  garden^  which  is  94JI  §cet 
longi?  feet  Ugh;  and  z\  bricks  thick ;  how  many  rods  doth  it  contain  ? 

942  =  Length 
8  =  Height  - 

^7*)7J3^  (  *7>7 
544  5 

2096  3)^^*5    . 

1904     roJs»    /If.     inch, 

46^16=46     43       6Theanfwer. 

1920 

'904 

16 

E,  3.  How  many  rbds  arc  there  in  a  wall  82$  feet  long,  i2f  feet 
high;  and  2  bricks  thick  f 

82,5; 


4125 
1650 
825 

^72)1031*5  (  3i79 
816       £ 

2152    3)15,16  ^  ^ 

1904        rods.   */f,     ixci* 

5,0 J  =z  s        13       7  Thcanfwei. 

2485 
2448 

2.    OF  MASONS  WORK, 

To  mafons  work  belongs  all  forts  of  ftone  work,  and  the  meafore 
made  ufe  of  is  a  foot,  either  fuperficial  or  folid. 

RULE  1 .     For  folid  mcafure,  multiply  continually  into  one  fum  the 
length,  breadth,  and  thickncfs,  and  the  produft  will  be  the  folidity. 

2.     For  fuperficial  nieafure,  multiply  the  length  and  breadth  of  every 
part  of  the  projedipn  together,  and  theproduft  will  be  the  content. 

£•  I.     What  is  the  folid  content  of  a  wall,  whofe  length  is  jz  feet  6 
inches^  its  height  5  feet  3  inches,  and  thickncfs  2  feet  f 

By 


ARTIFICERS  WOWC* 


33$ 


By  Decnntlt. 
3h5 

•      1625   ' 

1625 

170,625 
2 

Anfwer  341,250 


By  duodecimals* 
Jit,    in* 
32     6 

5^    3 


162 
8 


6 
2 


170     7 


6 
2 


£.  2.     Required  the  folid 
content  of  a  Wall,    whoTe 


Anf.   341     30  Same  as  befo{e. 

£•  3.     What  is  a  marble  flab  worth, 
whoCe  length  is  8  feet  6  inches,   and 
length  is  107  feet,  its  height    Inxadth  i  feet  6  inches,  at  5X*  per  foot  ^ 
24   feet  6  inches,   and  its 
thicknefs  4  feet  T 

^107 

24.5 


53S 
428 

214 

2621,5 

4 


8i5 

170 


3  =  i)5 
7 


X  3  =  «« 


/.    /Vf. 


I   '5 
3 


21,25  rs  21 


3  content*  5     5 

o      I 


/.  5    6    3    Anfwer* 
Anf.  10486,0  Feet. 

3.    OF  CARPENTERS  ANT)  JOINERS  WORK. 

Carpenters  and  joiners  work  is  that  of  flooring,  partitioning,  roofings 
&c.  and  is  meafured  by  the  fquare  of  100  feet. 

RULE.  Multiply  the  length  by  the  breadth,  and  divide  this  prodad 
by  too  for  the  content. 

£•  I.  If  a  floor  be  25  feet  3  inches  long,  and  12  feet  6  inches  broad^ 
how  many  fquaits  wiU  it  contain  ? 

12,5 

12625 
5050 

2525 


Anfwer  3115,625  iri  3  fquares,  15  feet. 

ft.  2.    How  many  oaken  planks  will  floor  a  room,  6oi  feet  long,  and 
32^  wide;  fuppoiing  the  planks  each  12  feet  long^  and  i  foot  wide  ? 

Firft  I X  I2t=:t2,  the  area  of  one  plank. 
And  6o,5X  3ij5==ii966,25,  the  area  cf  the  room. 
•/  12)  i966,25{  163,854  Pladcs,  theattfwer. 

E.  3- 


t 


^  ^     ARTIFICERS  WORK. 

E.  j.    If  a  houfe  within  the  walh  be  22  feet  6  inches  long,  and   i^ 
feet  3  inchas  broad,  how  many  fquares  of  roofing  will  cover  it  ? 

2)10,25  =^  breadth 
5,125  1:=,  t  breadth 

22,5  32  length 

76875 
30750 
30750 


Anfwer  3[45,9375  ==  3  fquares,  45  feet. 

E.  4.  If  a  hoafc  mcafure  within  the  walls  52  feet  8  inches  in  length, 
^nd  3a  feet  6  indies  in  breadth,  and  the  roof  be  of  a  trae  pitch,  what 
will  it  coft  roofing,  «t  105.  6^.  per  fquare  ? 

Firft  30,5+1 5*25=45,75,  width  of  the  roof. 

Then  -52,66X45*75=2409  feet  riis  24  fquares  9  feet,  the  content  of 
tiut  room. 

^4(09 

,525  of  a  pound  =  ios.6d* 

1 2045 
4818 
12045 


Anfwer  12,64725  =jf.  12  i2j.  iij^. 

Nofe»  In  meafuring  joiners  work,  the  firing  is  made  to  ply  clo£e  t^ 
every  part  of  the  work  over  which  it  paffes. 

4.    OF  SLATERS  AND  TILERS  WORK. 

Slaters  and  tilers  ivork  is  mea/ured  hy  the  fquare  of  100  feet. 

RULE.  Multiply  the  length  in  feet  of  the  ridge,  by  the  girt  from 
care  to  eave,  and  the  produ^  will  be  the  content  in  feet,  which  mufl  be 
veduced  to  fquares  as  taught  in  carpenters  work. 

E*  I.  The  length  of  a  flated  roof  is  50  feet  6  inches,  and  its  girt  32 
leet  3  inches  \  how  many  fquares  will  it  contain  ? 

50,5  ^  Length 
32,25  =  Girt 

2525 
1010 

lOIO 

1515 


Anfwer  16128,625  ~   16  fquares,  28  feet. 
J^ote^     In  flating  it  is  common  to  reckon  th*  breadth  of  the  root±  or 
3  inches  broader  than  what  it  meafures,  becaufe  the  firi!  row  is  alinofl 
covered  by  the  fecond  ;  this  is  fometimes  pradifed  in  tiling. 

E.  a. 
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fi«  11.    How  many  fqoafes  are  ecmtained  in  a  loof^  wboTe  kngth  is 
70  feetj  and  depth  30  feet  ? 

Firft  3oX2=:6as  and  76X60^24100  feet  ±a  4afqtt«reSi  t]ie»ifwer. 

S4    PLASTEaRERS  WORk< 

r 

^  PMerew  work  is  of  two  kinAf ;  tiz.  plaftcring  titx«i  latlis,  called 
deUngiand  plaftering  upon  walb>  called  renderings  and  is  meafuied  by 
the  fqoare  yardj  which  is  9  fquare  feet^ 

*  » 

•  RULE.  Divide  the  fquaie  feet  fay  9^  and  the  quotient  will  be  the 
number  of  fquare  yards. 

£.  I.     If  a  cieling  be  60  feet  9  inches  long,  and  22  feet  6  inches 
Isroadj  how  many  yards  does  it- contain  f 

By  Decimals.  By  Duodecimals^ 

60^7^  y.    1114 

22^5  60    9 

~  22     6 


.    30375 
121JO 

12150 


tmmHfim 


16    6 


9) '366,875  56    4    6 
151,875                                     I  ■ 
9                                   $)»366  10    6 


7.875 


«*"i» 


12  Anfwcr     151     710    6Atbefcie/ 


ic^>5oo 
12 


6sQ 


Anfwer  t^iyarJs^  Ifi^h  10 Inches,  ipdftii 

E.  2.  There  is  a  quantity  of  partitioning,  that  meafures  260  feet 
about,  and  z8  feet  High,  and  is  rendered  between  quarters;  the  lathing 
isA  plaftering  of  which  will  be  %d.  per  yard,  and  the  whitdring  td,  per 


yard;  what  will  the  whole  cdme  to  \ 

iS 


9)4686 

■i-)52o  Thtf  whole  Content 
104 

ftaliered    416  at  %d.  per  yard  =13  17.4 
Whitened  624  at  %d*  per  yard  =540 

Aafwcr  ro    i     4 


Note. 


33^^  ARTOTCIRS  WOIUC4 

iVd/r.    Iti  meftfoWRj  between  qoaptcn,  tkttc  is  ocMiMioiAf  ^  fftrt  rf 
the  whole  area  deduded;  but   when  rendering  bctwetft  qwrtcp*  is 
whitened  or  coloufcdji  thece  U  |^  fvift  lo-be  9(U(e<)  |Q  dn  wb^i  for  the 

fides  of  the  quarters  and  braces. 

# 

E.  3.    What  will  plaftering  a  cieRng,  at  10/;  per  yard  come  to, 
'appoiing  the  lengtfe  2^  feet,  and  the.  breadth  i^ feet  ? 

Firft  a6X  i  J=390*  and  yjo^^sai^Sj^ardtf  3^^/,  tfce  conttHfi^ 
By  Multiplication.  By  the  role  of  Three. 

p.       J.  yd.     d\       yt^.  fi 

3=1)  10  > :  10  -  43^  s 

10X4+3=5=43  •  .      J?  ^ 

9  390 

10 


s 
I  13 

1 

4 

4 

4  =  40 
6  =     3 

3|=:-|.  of  t©^- 

1  16 

14 

9)3900 


12)433     3  = 


—   T 


2|o)3|6     I 
Anfwerj^.  I   16  i|- Sameasbefore* 

6.    PAINTERS  WORK, 

Painters  work  Is.  meaf ared- the  fame  as  plafterers,  and  ui  tddng  the 
dimenfions,  the  line  m»ft  be  forpcd  into  all  the  mouldings  and  comers. 

E.  I. ..  If  a  room  be  painted,  whofe  height  is  9  feet  6  inches,  and  its 
oompafs  40  feet  3  inches;  how  many  yards  does  it  contain  ? 

By  Decimals.  By  DuodeqipwJ^. 

40,25  F.     I. 

9.5  40     3 


20125 


9    6 


36?2.5  3^2     3 

I  20     r 


9)332,375- 
Anfwer    42,4.86 


9)382    4,    6 


Anfwer  42     4    4    6  As  before. 

E.  2.     How  many  fquare  yards  are  there  in  a  room,  whofe  height  is 
12  feet  6  indjtts,  and  the  circumference  98  feet  9  indies  ? 

98,75 

12,5"  'Note*     Windows  are  done  at  (b  mtTch 

Trrrr  ^     a  piece,  and  in  caf  ved  mouldings,  &c.  it 

I07CO  *•  cuftomary  to  allow  double  the  ufjial 

9875  itteafure. 

9)12345375^. 
Anfwer     137^152  =  i3J  yards,  i  foot,  4  i«f£^X|  ^ parts. 

7.  GLAZIERS 


r 


7.  GLAZIERS  WORK. 


t39 


Glaziers  uke  t]ieir  dimenfions  in  feet,  ladies^  and  pMrtSi  and  eftimate 
their  work  by  tbe  fquare  foot. 

£.  I.    If  a^pan&of  glafsbe  5  feet,  8  inches,  and  3  quarters  long, 
and  i  foot,  4  inches,  t  quarter  broad ;  lio\i|ir  many  feet  does  it  contain  \ 


By  Decimals; 

3*729 

.»>354 

■ *■ 

14916 

i«645 
11187 

3729 


By  Duodecimals. 
F.  LP. 

3    «    9 
145 


3 
I 


8     9 

2  II 

II 


^fc-wwwp* 


»    3 


Anfwer   5,049066 


Anfwer  5    o    72     3  fameftsbdfore. 


Note,  In  taking  the  length  and  breadth  of  a  window,  the  crofs  bars 
i)etween  the  panes  are  always  included ;  and  no  allowance  is  ever  made 
for  round  or  oval  windows,  as  the  trouble  of  cutting  them  to  "thofe 
iltapes,  is  more  thdn  the  value  of  the  glafs  omitted. 

Windows  are  fometimes  meafured  by  taking  the  dimenfions  of  one 
pane,  and  multiplying  it  continually  by  the  -nuinber  6f  {MBCte. 

E.  2.  There  is  a  window  with  16  panes  of  g}afs,  each  ^  f(!fet,  7.  in- 
ches,  3  quarters  long^  and  i  foot,  5  inches,  i  quarter  broad ;  how  many 
feet  of  glafs  are  contained  in  the faid  window? 


By  Decimals. 

3*^43 
i>437 

25501 
10929 

14572 
3643 

By  Duodecimals, 
f .  /.  P. 

3     7    9 
I     S     3 

3     7    9, 
1629 

10  II     3 

51234991 

4    ' 

5     2  10     8     3 

4X4^  16 

20,939964 

20  1 1     6    9    0 

4 
Anfwer  83  10    3    0    0  fame  as'beforc. 

8..  PAVIOURS   WORK. 

Paviours  w6rk  is  done  by  the  fquare  yardj^  and  the -content  is  found 
by  dividing  the  area  in  feet  by  9. 


2X2 


E.  I. 


C-T 
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B.  !•    If  a  (beet  be  665!  feet  long^    and  52^  feet  wide^  how  nkany 
fqaare  yards  are  contained  therein  ? 

By  Decimds. 

33*75 
46585 

13310 
33*75 


]fy  Dnodecimais. 

F. 

/. 

66s 

6 

5* 

9 

1330 

33*5 

f6 

• 

499 

I 

6 

9)35'05 

I 

6 

9)35105,125 


Anfwer    3900    5*1     6 


Anfwer    39QQ1569  Same  as  before. 


£•  2.     There  is  a  re^bngnlar  court-yard,  whofe  length  is  86  feet 

3  inches,  and  breadth  40  lect  6  inches ;  how  many  (quare  yards  are  <;<9i- 
tained  therein? 

86,25          •  P,    A 

40,5  86    3 

— — -  40    6 

431*5  3450    o 

345000  43     I     6 


9)3493>"5 


9)3493 


Anfwer  ^88     i     i     6  As  before, 
Anfwer  388,1355 

VAULTED  AND  ARCHED  R(50FS, 

» 

Vaulted  Roofs  are  formed  by  arches  fpringing  from  the  oppofite  waUs, 
and  meetbg  in  a  line  at  the  top. 

Domes  are  made  by  the  arrches  fpringing  from  a  circular  or  polygon 
bafe,  and  meetii^  in  a  point  at  the  top. 

Saloons  are  formed  by  ardies  conndiling  the  fide  walls  to  a  flat  roof, 
or  cieling,  in  the  middle.  ^ 

Groins  are  formed  by  the  intcrfedtion  of  vaults  with  each  other. 

F&OB.  I.  ^ofind  the  f olid  content  of  circular ^  elliptic^  orgotbic  'vaulted 

roofs. 

RULE.     Multiply'tjie^re^of  oneend  by  the  length  of -the  roof^ 
and  the  produdl  will  give  the  folidity. 

Example.  What  is  the  folid  content  of  a  femi.circular  vault,  whof 
fpmi  b  30  feet^  and  its  length  100  feet  I 

900  =  Square  of  30  • 
3)706,8600 

353,4300  =  Area  of  the  end 
100 

.  ^Tiiv/tx    3S343  '  F«et  tb?  fojidity,  PaqB.  2, 
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t«  £• '  To  find  the  ccnca*ve  or  ctmvtx  furface  of  ctrcular^  elliftie^ 

or  gotb'tc  roofs* 

JIULE*  Multiply  xht  length  of  the  arch  by  the  length  of  the  yanlt^ 
and  the  produft  will  be  the  fuperlicies. 

Example.  What  is  the  /Concave  furface  of  a,  feml-circnlar  v^ult^ 
lyhofe  fpan  is  jq  feet,  and  its  length  100  ? 

30 


2)94,2480 


47, 1 240  =  Length  of  the  arck 

lOQ 


Anfwer  4712,4    Feet  the  concave  furface. 

« 

Tb.ob>  3.     ^0  find  the  /olid  content  of  a  dome  \  its  height,  4tfi4  'A* 

dimenjions  of  its  hafe^  being  kno^UJn. 
'     RULE.     Multiply  the  area  of  ,the  bafe  by  f  of  the  height,  and  tho 
the  produd  will  b^  the  folidity. 

Example.      What  is  the  folid  content  of  a  fpherical  dome»    th» 
liianaeter  of  whofe  circular  bafe  is  $0  feet,  and  height  30  ?  . 

.7854 
2500  =  Square  of  j;o 

3927000 
',5708 


t-r* 


i963»5<5oo 

20  ==  §■  of  the  height 


Anfwer  39270^0  Feet  the  folidity* 

Frob.  4.     To  find  the  fuferficial  content  of  a  fpherical  dome » 

RULE.    Multiply  the  ^rea^  of  the  bafe  by  2,  and  the  produft  will  b^ 
the  fuperficial  content. 

Example.,  What  is  the  fuperficial  content  of  an  hexagonal  fpherical 
dome,  each  fide  of  whofe  bafe  being  20  feet  I 

2,598076  =  Area  of  an  hexagon,  whofe  fide  is  i« 
400  ==  Square  of  20 

1039,230400=  Area  of  the  baft 

■     2 


Anfwer   ^078,460800  Feet  the  fuperficial  content. 

Elliptical  domes  are  mcafurcd  by  the  following  Rule  :  Add  the  height 
to  half  the  diameter  of  the  bafe  ;  this  fnm  multiplied  by  1,5708  will 
giv?  th^  fuperfici^  content  nearly, 

Pl^oj,  J, 


34* 
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P&99.  J.     T^Jmd  thi/oUd  eoniemi  of  the  ifa^uUji  f&r9i€d  hy  m  ^raim 

arch,  ettb$r  circular  or  tlltpttial^ 

RULE.    Moltiply  the  area  of  the  bafe  By  the  height^  and  the  ptx>«' 
doA  a£;ain  by  ,904^  and  it  will  give  the  foiidity. 


£,  I.  What  is  the  folid  con. 
tent  of  the  vacuity  fonned  by  a 
circular  eroin,  one  fide  of  its 
fqaare  ba(e  being  10  feetj  and  the 
hei^t  5  } 

10 

10 


E*  2.  What  is  the  folid  content 
of  the  vacuity  formed  by  zn  ^lip- 
tical  groin^  one  fide  of  its  fquare 
bafe  being  40  feet,  and  the  height 

40 
40 


100  =  Area  of  the  bafo 
5  =  Height 

1600 

12 

500 
»904 

19200 

*904 

2000 
4500 

.76800 
1728000 

Anfw,  452,000  feet  of  the  folidity«         Anfwer     17356,800 

PaoB*  6»     To  find  the  concaive  fupetfictet  of  a  circular  groin  * 

RULE.  Multiply  the  area  of  the  bafe  by  1,1416,  and  the  proda^ 
dudl  will  be  the  fuperficies*  ^ 

E.  !•  What  is  the  curve  fur-  E,  2.  What  is  the  concave  fuper^ 
face  of  a  circular  groin  arch,  ficies  of  a  circular  2Toin  arch,  one 
one  fide  of  its  fquare  bafe  being    fide  of  its  fquare  bale  being  8  feet  ? 


10  feet  ? 


10 
10 


loo  =r  Area  of  Ae  bafe 
1,1416 


8 
8 


64  ::=  Area  of  the  bafe 
i«i4i6    * 


Anf.    1 1 4, 1 6  the  fuperficies. 


45664 
68496 


Anf.   75,0624  the  fuperficies. 


Nott,  Elliptical  groins  may  be  mcafured  by  the  above  Rule,  the 
error  being  too  fnjall  to  be' regarded  in  pradice. 

The  general  rule  for  meafuring  all  arches  is  this :  From  the  contend 
of  the  whole,  conlidered  as  folid,  feom  the  fpringing  of  the  arch  to  the 
Qutfide  of  it,  dedudl  the  vacuity  contained  between  the  (kid  fpringing 
and  the  under  fide  of  it,  and  the  repoainder  will  be  the  content  of  the 
folid  part, 

%  '  ^eftions 
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•  ^uefiiMs  for  exerct/e  In  Menfrnfahdn* 

^nefi.  !•  What  difiference  is  there  between  a  floor  30  feet  long^  and 
20  broad^  and  two  others  of  half  the  dimehfions  ?  and  what  will  they  all 
three  come  to  at  2/.  lox.  per  fquare  \ 

.    Firft   30x20      =600 1  ^    SOtm^ 

And    15x10X^=300/  ^^         ^u^^^ 

i|oo}9|oo  Sum 

9  Squares^  at  2/.  ror.  ==  2,5/. 
Then  2,5x9=22,5=22/,  iOj.  the  anfwer. 

^uefi\  2.  There  is  a  Itreet,  whofe  length  is  2 1 , 5  feet  aird  the  breadtlf 
r2r,5  feet,  is  to  be  paved  with  (tones,  each  15  inches  £|i]afe ;  how  vtaxif 
will  it  take  I 

"»5 


^15  '>^> 

'>5^*5)*^^*7foo(  1 72  StQiM^  aijf*         ^^5 
15625  ^50 


115 


2QQ^^  ^  i>5^5  3ft  Am  of  ofte  ftone* 


'0937; 

— -         I 

31250 
31250 


^eft.  3*    What  is  the  difference  between  a  folid  half  foot,  and  half 
a  foot  folid  ? 

Firft    i728-f-2=864*  folid  inches  in  a  folid  half  foot. 
And    6x6x^=216  folld'inches  in  half  a  foot  folid. 

Difference  648  Solid  inches,  the  anfwen 

^efti  4^     Sappofe  the  ball  at  the  top  of  St.  Paul's  Church   is  6  fecf 
in  diameter ;  what  did  the  gilding  of  it  come  to,  at  i\d^  per  fquare  inch,  t 

Firil  6x.«2=72  inches;. then  3,i4i6X72=if226,i952^  the  circum- 
Cerence. 

.  And  216,1952X72=^16285,0544  inches,  fiiperficial  content. 
^'   16286,0544X5^5^57001, 1904^/.  .=±:  237/.  lOf.  ij</.    Anfwer^ 

Slueji.  5*     What  is  the  diameter  of  a  citcle,  whofe  area  is  9.  times  aa 
much  as  one  of  21  indies  diameter  ? 

21 
3  ±=  Square  root  of  9' 

Anlwer  63  Inehes* 


^eft.  6i 


<44  GAUGING 

^eft.  6.  The  diameter  of  a  cirde  is  6j  inches;  the  diametet  e^ 
aoother  circle  is  required,,  whofe  area  is  9  times  lefs. 

Anfwer     21  Inches^ 

^eft.  7.  The  tfttlifvcrfc  diameter  of  an  ellipfis  is  57,  arid  oonjagate 
41 ;  the  diameter  of  a  circle  is  required^  whofe  area  is  equal  to  that  of 
idle  cllipfis, 

Firft  57X41=2537,  and  ^^  2337=48,34,  the  diameter  required, 

^teft,  8.  Ourfatellite,  the  mdon,  is  a  globe,  in  diametei  2170 
mxies  s  I  would  know  how  many  quarters  of  wheat  (he  would  contain, 
if  hollow,  2150,435  folid  inches  beuig  the  bufliel;  and  how  much  yard- 
wide  ftu£f  would  make  her  a  waiftcoat,  was  ihe  to  be  doathed  ? 

Firft  21 70X21 70 X2170X, 5236=5350308686,8  folid  miles. 
Then  a  mile  =  1760X1760X17^0=5451776000  folid  y^ards; 

*/  53503o8686,8X545i776t>oo=29i6868449i2877568oo folid 
yards  in  the  moon.  Now  in  a  folid  yard  arc  36X36X36=46656 
folid   inches.  •/      29168684491287756800X46656=: 

i36o894i4362552i58;26o8oo  folid  inches  in  the  moon:      Andt 
quarter         =         2150,425X8=17203,4.  .Confequently, 

17203,4  }i36o894i4362552i58i26o8oo{  79106115281021 2^540,06 
quarters  of  wheat,  the  moon  would  hold  if  hollow. 

Again,  ^\']oy^ly\i^\S'=:(>%l']y^']^J  the  circumfereiice  of  themoon. 

Then  6817,272X2170=14793480,24  fquare miles  the  furface  of  the* 
moon.     And  a  mile  =  1760X  1760=3097600  fquare  yards  :     There- 
fore 14793480,24x3097600=4582428439x424  iquare  yards  qf  ftu£ 

SU  ^-  /** 

LXX.  GAUGING. 

GAI/GING  in  general,  is  nothing  more  than  the  application  of  the 
foregoing  rules  in  Menfuration  of  Solids,  to  particular  veflels  uTed 
by  brewers,  wine-merchants,  &c.  becaufe  the  contents  of  all  forts  of 
▼effeis,  ufed  for  liquors,  &c.  are  computed  as  though  they  were  really 
iolid  bodies.  But  on  account  of  the  different  capacities  of  gallons, 
buihels,  and  feet,  it  is  neceifary  to  find  fadors  and  dlvifors  for  cack 
difierent  denomination ;  becaufe  the  dimenfions  vare  all  taken  in  inches. 

Prob.  I.     To  find  dtojifors  and  gauge  fi)ints  for  c'trcleu    . 

KULE.  Divide  the  folid  capacities  of  each  gallon,  bufhel,  &c.  by 
,785^,  thefcveral  quotients  will  be  proper  divifors-for  the  fquare  of  any 
diameter,  to  reduce  the  area  into  ale,  wine,  and  malt  gallons,  or  bufhcls ; 
and  the  fquare  roots  of  thofe  divifors  will  be  the  gauge  points  for  circles, 

EXAMPLES. 


r 


GAuoma 

IX  AMPLEST 

bhifirU    Dividends,  Quotients,     Sq,  Rt$. 

,7854)  282,0000(359,05  ri8^95  Ale  gallons 
,7854)  231,0000(294,12  I  17,15  Wine^lons 
,7854)  268,8000(342, 24<  18,5     Malt  gallons 


m 


,7^54)2150,4200(737,92 
,7854)  227^0000(289, 


52,32  Malt  buihels 
i7>      Maih  tun  gallons. 


In  like  mariner  any  pther  dirifor,  or  gauge  pointy  may  be  found,  wlietf 
the  folid  capadty  of  the  Integer  is  given,-  whether  it  be  a  gallon,  buihel| 
or  a  foot,  &c.  knd  in  this  maiiriet  was  the  following  tahle  computed* 

f^ROB«  2.     Tn  find  faBort  for  circlesi 
RULE.     Divide  ^7  854  by  the  folid  capacities  of  each  gallon,  buiheli 
&c.  and  the  quotients  will  be  proper  multipliers  for  the  fquare  of  the 
diameter  of  any  circle^  to  reduce  the  area  of  th/at  circle  .into  ale^  wine, 
malt  gallons,  or  buihels>  &c* 

£XAMl»LES. 

JOivifwt,  Dividetuis,  Quotienti,  ,         , 

2&2,     ),7854(,oo2785  the  multiplier  for  Ak  gallons 

23'*     )y7S54(jO€>3389  ' ■ —  Wine  gallons 

268,8  )>7854(,oo2922 Malt  galbns 

2i5o,42),7854(,Qpo365  ■     *    '  ■      Malt  buihels 

.227*     )fl^S^{  ^00346 Mafli  tun  gallons 

And  in  this  manner  were  the  other  favors  found  for  ciides/  in  xhni 
ibllowing  table. 

PlLOB.  3.     7o  find  fAQors  for  fguares* 
kUL£.     t)ivide  unity  by  the  folid  capacity  of  each  gallon^  bufho^ 
foot,  &c.  and  the  quotients  will  be  the  pro^r  favors  Or  multipliers? 

EXAMPLES; 
282,    J  I,ooo6o6(,oo3546faft6rs  for  Ale  gallons 

23 1 J     )  1, 000000  (,0043  2  9 ■• Wine  gallons 

268,8  )i,oooooo(,oo372o Malt  gallons 

2i5o,42)i>oooooo(,o6o465  - — '^ 'Malt  buihels 

227,     )i,oooooo(  iOb44    Mafh  tun  gallons* 

PROB*  4*     ^0  find  gauge  points  for  fquares. 

RtJLE.     Extradl  the  fquare  roots  of  the  fdid  capacities  of  each  gallojiii 
"  el,  &c.  in  inches,  and  it  is  done. 

EXAMPLBlS. 
^  z%i         ±z  16,79  the  fquare  gauge  point  for  Ale  gallons 

-^231  =15,19 : — Wine  gallons 

V  268,8      =  16,39 Malt  gallons 

^"2150,42  =  46,37  • r^ —  Malt  buihels 

^227  =15         ■'  I-   ■■    '- — •    .    •'  ■■  ■      Maih  tun  gallons^ 

2  Y  .A  TA8L5 


3V5 


A  TABLE  OF  FACTORS* 


M 


ultipliers,  Divifors,  and  Gauge  Points,  for  Squares  and- Circles,     j 


"»*■ 


Inches  the  area  of  i 
A  fuperiicial  foot  - 
A  folid  foot     -i     • 
Ale  gallon  .   -   - 
Wine  gallon  -  -    . 
Malt  or  corn  bufliel 
Malt  gallon  -  -  - 
M.ifli  tun  gallon    - 
11»  of  hard  foap,  cold 


FttSorsfer 


Squares. 


Circlet. 


,006944 ,005454 
,000578 ,000454 
,003546,002785 
,004326  ,003399 
,000465  ,000365 


Divifonfor         j  Gauge  Pints  for 


Squares 


ft  of  hot  foap  .  .  ,035714 
lb  of  green  for\p'  -  ,038956 
lb  df  white  foft  foapj,039i23 
%  of  tallow,  net  .  •1,031844 


,003720 
,004405 
,036845 


tb  of  green  ftarch  - 
ib  of  dry  ftarch  -  - 
lb  of  flint  glafs  -  - 
lb  of  white  glafs  - 
lb  of  green  giaiis    - 


,002922 

,00346 

,028939 

,028050 
,0306 
,030731 
,025101 


t 

144 

1728 

28z 
231 


Cireiea.     Squtrej 


1,27324  I 


»83,34 
2200,16 


12 
41,57 


359105:16,79 
294,12:15,19 


2150,42  2737,92146,37 


,028736  ,022565 


,024813 
,094697 
5071123 
,082102 


,019491 
,0744051 

,05586 

,064516' 


268,8 

227 
27,14 
28,0 

25>^7 

3^4 

34>8 

4053 
10,56 

14,06 

12,18 


542,24  16,39 
289      115,1 

5>*9 


34>y6 

351^5 
32,68    5,06 


mmf^^mm^m^^mm 


39*98 
M332 

51*3 

I3>44 

i7>9 


5»^5 

5*9 
^»3S 

3*74 
3*48 


Circles. 


1,128 

i3»54 
46,9 

18,95 

.»7»'5 
S^f3^ 

18,5 

n 

5,«& 

5*97 

5»7« 

5*7 

6s3i 
6,66 

7,16 

3*^9 
4*34 
3*94 


Prob.  5.     Th  find  the  area  of  a  fquare  tuttf  bachy  or  cooler ,  £ffr« 

RULE*  Multiply  one  fide  of  the  fquare  by  itfelf,  and  that  produ^ 
multiply  or  divide  by  the  faftor,  &c,  for  fquares,  and  the  produift^  ox 
quotient,  will  be  equal  to  the  area  of  the  fame  kind  as  the  fador  or 
dlvifor  made  ufe  of»      ' 


Example.    What  is  the  area  in  ale.  gallons  of  a  fquare,  each  of  whde 
equal  fides  is  30  inches  ? 


By  Divifion. 

30 

_3o 

182^900(3,19  Area, 
846 

540 
282 


2580 
^S3^ 


By  Multiplication. 
Square  faftor  =,003546 

Squaj;eQffid£  =:  906 

•  -  _   < 

Area  3,i9i4asbef« 


42  - 

Note*   .In  gauging  all  fuperfidies|^  the  atcas  are  always  underwood  t# 
be  one  inch' deep. 


yV  JhJ  the  fame  hy  the  Rule. 

Set  the  proper  diviibr  on  A  to  a  fide,  of  the  fquare  on  8 ;  then  iigainil 
th«  other  fide  of  the  fquare  on  A  is  the  s^ea  on  B^  thus  : 

A  B  A  B 

As  282     \     30     !!     30     •     39i9>    the  aita  in  ale  gallons  as  before. 

Or  thus ;  Set  unity  on  C  to  the  fquare  gauge  point  on  Dj  and  againft 
any  fide  of  a  fquare  on  D  is  the  area  on  C  ;  thus ; 

DC  D  C 

As    16,79     :     I     ::     30-;     3,19,   as  before. 

In  like  manner  may  the  area  of  the  fquare  be  found  in  any  of  the  other 
denominations  mentioned  in  the  Table,  by  making  ufe  of  the  refpedlive 
factors,  ^c.  For  if,  inflead  of  282,  I  had  divided  by  231,  2i5;o,42,  the 
area,  would  have  been  found  in  wine  gallons)  %t  malt  budiels, 

Pkob.  6.     To  find  ihe  area  of  a  fardllelogfafHm 
RULE.     Multiply  the  longeft  fide  by  the  fliortcft,  and  that  produ6l 
maltiply  or  divide  by  the  faflors  or  divifors  in  the  Table,  and  the  produ^ 
er  quotieiit  will  be  the  atcia  required.  \ 

Example.  The  longeft  fide  of  a  pardlelogfattt  \t  40  inches,  and  the 
(horteft  fide  20  inches ;  what  is  the  area  in  ale  gallons  ? 

By  Divifion. 
20 

^82)800(2,83  Gallons  the  area. 

5^4  By  multiplication. 

1003546  =  Square  faster 

2360  800  =r  n  of  the  two  fides 

22^6  , 

' "  3,836800  Gallons  as  before  Anf, 

1040 

^94, 

The  fame  hy  the  Rule, 

A  B  A  B 

As  282     :    40     ::     20     :     2,83,  the  fame  as  be&re. 

*pROi.  7«     To  find  the  brea  of  a  rhombus. 

RULE.  Multiply  the  perpendicular  by  one  of  the  fides,  and  that 
produd  multiply  or  divide  by  the  factors,  &c.  for  fquaies^  and  the  pro- 
dud  or  quotient  will  be  the  area  required. 

zY  2  .    Example. 


54i  GAUGING. 

ExAiiPtt.    The  fide  of  a  rhombas  is  37  incbe^j  and  the  peipendipoliik 
30  inches  i  nrhat  is  it^  area'  in  ale  gallons  ? 

37  ==  Side 
30  =  Perpendicular 


^82)  1 1  io(3jQj  Area  in  ale  gallons, 
846 

2640 
^^38 


1020 
846 


»7+ 

The  fame  hy  the  Rule^ 
A  B  A  B 

As  282    :    37     !^     30    *     3>93i  area  as  before. 

Frqb.  8.     7$  find  the  area  of  a  rhomboides' 
RULE.    Multiply  the  longeft  Mt  by  the  perpendicular,  and  th;|t 
produa  multiply  or  divide  by  the  proper  faftors  in  the  table,  and  the 
produd  or  quoti^t  will  be  th^  area  required. 

Example.    Required  the  area  in  ale  gallons  of  a  rhombpi4es  whofc 
longeft  fide  is  60  inches,  and  perpendicular  37  inches  ?  ' 

37 


282)2220(7,87  Area  in  ale  gallons^ 
1974 

2460 
2256 


2040 
1974 


66  . 

The  fame  by  the  R'ulf. 
A  B  A  B 

As   282     :     60     ::     37     :     7,87,  area  as  before, 

PROB.  9.     To  find  the  area  of  a  plain  triangle. 
RULE.     Multiply  half  the  longeft  fide  by  the  perpendicular,  and  that 
produa  multiply  or  divide  by  the  faftors  in  the  t^ble,  ar4  the  produd 
ox  quQtient  will  be  the  area  required, 

ExAMPtBi 


OAtJGINO.  34f 

Example*    The  length  of.  the  bafe  of  a  triangle  is  jo  inches,  aai 
its  pexpcandiciilar  hei^t  30  inches ;  what  is  its  area  i|i  ale  gallons  i 

30  =;  Perpendicular 
25  =  Half  bafe 

y       ■  ■  ■ 

982)7;o(2i6^  Area  in  ale  galloiu, 

i860 
1692 


|68q 
1410 


^he  fame  hy  the  Rule. 

A        B        A         B 

As  282  \  30  \\  25  :  2^65  the  area  as  before^ 

Prob*  10,    To  find  the  area  of  a  trapezium. 

RULE  !•  Diride  the  trapezium  into  two  triangles^  then  let  fell  « 
perpendicular  from  each  of  di^  angles  upon  the  diagonal^  which  is  9 
common  bafe  to  both  triangles. 

2.  Multiply  half  the  diagonal  by  the  perpendicularsj  or  half  die 
fum  of  the  perpendiculars  by  the  whole  diagonal^  and  that  produd  mul- 
tiply  or  divide  by  the  fadors  in  the  table^  and  the  produd  or  quotient 
will  be  the  area  required* 

ExAMfLE.  Required  the  area  in  ale  gallons  of  a  trapezium  wholf 
diagonal  is  6f^  ^i^hes^  anil  the  two  perpendiculars  i;  and  27  inches  \ 

^  >  23=  Perpendiculars 

42 

30  =  I  Diagonal 


282)1260(4^47  Area  in  ale  gallons^ 

112$ 


13*0 
1128 


1920 
'974 

46 

iVo/^.     The  are  above  found  is  not  quite  4^47,  but  it  is  nearer  t% 

4,47  than  4,46,  and  in  the  praftice  of  gauging,  the  officers  ufe  but  two 

decimal  places  of  figures ;  therefore  they  take  the  nigheft  to  the  fccond 

place,  whether  i^  l^e  more  or  lefs,  Tbt 


: 


3j^  GAlTGINGr* 

The  f am  hy  th^  Rmhs 

A       B         A        B 

As  282  ;  42  ;;  30  ;  4*471  the  area  as  before. 

FftOB*  II*     T'o  find  a  mean  geometrical  ^raportion  betnueen  t*wo  gifven 

mumbert. 

RULE,     Moltiply  tbe  two  given  numbers  together^  and  extrafl  the 
fqoarc  root  from  their  produ^,  which  will  be  the  osean  required* 
£•  i»  ,  What  is  the  mean  proportional  between  36  and  64  } 

■ 

384 
192 

2304(48  the  nam  itqoifod, 
16 


88)  704 
704 


*  • 


By  the  Rule* 
Set  eft&  of  tlK  given  miiidser»  upon  C  to  the  feme  number  n^n  0; 
then  againft  the  other  given  aomber  upon  C  fo  the  ntrnber  ibogkt  Wftm 
D ;  thus  .v 

C       D        C       D 
As  36  ;  36  ::  64  I  48j  mean  as  before. 

£•  2.  /)>  the  Rule.    What  is  the  mean  between  42  and  30  ? 
C        D        C      D 
As  42  I  42  \l  30  35,5  the  mean  required. 

Note.  This  mean  laft  found  is  a  mean  proportional  between  the  funx 
of  the  perpendiculars  and  half  the  diagonal  of  the  trapezium^  in  Prob* 
10.  by  which  the  area  may  be  foupd  by  the  linefr  C  and  D^  as  follows ; 
thus:  . 

DC         D         C 

As  16,79  *  I  ^I  ZS>S  I  4>47j  ^^e  area  as  before,  found  by  the 
iines  A  and  B. 

And  in  like  manner  may  t^e  area  of  the  parallelogram,  rhombus, 
rhomboides,  and  triangle  be  found. 

P&OB.  12.     To  find  the  area  of  any  regular  polygon* 

RULE*  Divide  it  into  triangles,  then  find  the  area  of  one  trianglci 
a3  in  Prob.  9.  and  bccaufe  there  are  as  many  triangles  as  there  ?irc  fides 
in  the  polygon,  multiply  the  area  of^rfie  triangle  by  the  number  of 
fidesi,  and  the  product  will  he  the  ar^  of  the  polygon. 


GAUeiKG. 


3J» 


£xAMl»t£«   .Wliat  is  the  area  of  in  ak  galloos  of  i  pentagon^  whofc 
fide  is  50  inches,  and  the  perpendicular  34,2  indies  ? 
-     34,2  =  Perpendicular 
25  ==  I  one  of  the  fides 

.1710 

684  ^  -  • 


282)855,0(3,031  the  area  of  the  the  triangle 

5 

ihii  I 

Anfwer   15*155  Area  of  the  polygon  in  ale  gallons. 

pROB*   134     To  find  the  area  of  a  polygon^  nuhen  the  fide  only  is  gt*veit^ 

^  RULE.  ^  Multiply  the  fquare  of  the  fide  of  any  regular  polygon, 
mentioned  in  the  following  table,  by  "the  common  fador  belonging  to 
that  polygon,  and  the  produdl  will  be  the  area  in  inches,  ale  gallons, 
tirine  gallons,  or  malt  bufhels  refpedively. 


A  TABLE  OF  REGULAR  POLYGONS. 


No.  of 
Sides. 

Names  of  the 

• 

Polygons, 

Area. 

Sq^   inchei. 

Area* 

Area, 

•  Area. 

Ale  gallons 

tVine  gals. 

Malthujh, 

s 

6 

7 
8 

9 
10 

II 

12 

Pentagon 
Hexagon 
Heptagon 
Odagon 
.  Nonagon 
Decagon 
Undecagpn . 
Dtiodecagon 

1,72 

2,598 

.    3>633 
4,828 

6,183 

71695 
9i36r 

11,196 

,006099 
,009212 

,oi28?3 
,01712 
,021925 
•,027287 

>o33i95 
,039702 

;oo7445 
,011246 

,015727 

,0209 
,026726 

>0333^i 
,040523 

,048467 

,00078 

,001208 

,001689 

,002245 

,002875 

*oo3579 
>o64353 
,005205 

ExAMPLc.    Required  the  area  of  a  pentagon  in  ale  gallons,  whoft 
fide  is  50  inches  ?  ^ 


,006099  =  Tabular  multi{^r 
2500  =  Squaife  of  fide 


Vi<  .I- 


3049500 

I2I98 


Anfwer  15,247500  Area  in  ale  gallons,  fadte  as  before,  nearly.     . 

^  In  like  manner  may  the  area  of  any  other  regular  polygon  mentioned 
in  the  table  be  founds  in  any  of  the  denominations  there  mentioned. 

f  aoA.  14. 


J5»  GAUGING. 

FAob.  14.     To  find  the  area  of  a  Cttcte* 

RtJLE*  Squase  the  diameter  of  the  circle,  and  multiply  of  divide 
that  fquare  by  the  fetors  in  the  table  for  circles  ^(page  346)  and  the 
prodact,  or  quotient,  will  be  the  area  fequiied. 

Example.  The  diameter  of  a  circle  is  80  inches  ;  what  is  its  tHk 
in  ale  gallons  ? 

80 
80 


359jd{]64oo,oo(i7>82  Area  in  ale  gallons 
35905 


280950 

296150 
287240 


89100 ' 
71810 

17290 

By  tie  Riile. 

D         C         D  C 

As  18,95  !   I   II  80  I   17,82,  Area  as  before* 
The  Rule  being  thus  fet,  it  is  like  a  table,  for  againft  any  diam^fcter- 
•n  D,  is  the  area  in  ale  gallons  on  C. 

pROB.  15*     To  find  the  area  of  an  elttpfis^  or  o'vaL 
RULE.     Multiply  the  tranfverfe  and  conjugate  diameters  together, 
and  that  product  multiply  or  divide  by  the  factors  in  the  table  for  circles 
(p.  346),   then  that  product,    or  quotient,  will  be  the  area  of  the 
ellipfis. 

•    ExAMPLS.     The  tranfverfe  diameter  of  an  ellipfis  is  72  inches,  a<id 
the  conjugate  50  inches ;  what  is  its  area  in  ale  gallons  ? 

72  =  Tranfverfe  diameter 
.    50  =  Conjugate  diameter 

•  359,05)3600,00(10^02  Area  in  ale  gallons 
35905 


95000 
71810 


-^^ 


23190 

By  the  Rule* 

A         B         A         B 

As  359  I  72  II  50  I  10,02  Area  as  before* 

Uote4 


r 


^  GAUGING;  353 

I 

.IfoU.    If  a  mean  proportion  between  the  tranfverie  and  conjugate 
diameters  is  founds  tlie  proportion  will  be  the  fame' as  a'circkj  and  may 
I  be  found  on  the  lines  C  and  Dy     thus : 

i  C  D  C  D 

I     As  72        :        72        ::        50        :        60 

I       Tranf.  Diam.         Tranf.  Diam«  Conju*  Diam.        Mean  Dia< 

LXXL  OF  SOLID  BODIES- 

SOLIDS  are  comprehended  under  lengthy  breadth  and  depth:  now 
by  having  the  area  given  at  one  inch  deep,  it  will  be  ealy  to  find 
!  the  content  of  any  folid  body,  at  any  depth ;  for  if  the  content  at  one 
I   incH  deep  be  multiplied  by  the  whole  deptH,  the  produdl  will  be  the  folid 

I    content  of  the  body. 

i 

I     Prob.  I.     To  find  the  content  of  a  foiid,  <who/e  hafet  are  either 
\  fquares  or  parallelograms* 

RULE  I.  Multiply  the  length  of  the  bafe  by  the  breadth,  and  that 
j  produd  by  the  depth;  and  thislafl  produd  multiply  or  divide  by  the 
\  faftors,  &c.  for  fquares  in  the  TaWe  of  fadlors  (Page  346,)  and  the  pro- 
I   duft,  or  quotient,  will  be  the  content  required. 

■  2,  Or  find  the  area  of  the  bafe  by  Problems  ^  and  6,  of  the  laft 
Sedion,  and  multiply  that  area  by  the  depth,  and  the  produA  will  be  the 
content. 

£.  I .     There  is  a  cube,  each  of  whofe  equal  fides  are  30  inches ;  what 
is  the  content  in  ale  gallons  \  / 

30 
3<^ 

900 
30 
282)27000(95,7  Content  in  ale  gallons^ 
^    3538 
1620 
1410? 


;i 


2100 
*974 


ia6 

The  area  of  the  bafe  of  this  folid  \vas  found  in  pROBLEii  5*  of  the  laft 
Section  to  be  3,19  ale  gallons. 

*/  3*i9X  30=95*7 J  the  content  jn  ale  gallons,  as  before. 

^y  the  Rule. 
D  C  D  C 

As  16,79    ;     30    \\    30     ;    95,7  the  content,  as  before/ 

aZ  '  Kti. 


/ 


35^ 


CAUGINGv 


E.  2.    Requiwd  the  content  of  a  prifm  in  ale  galloi^^  wBtfc  lengtk 
k  45,6  inchca,  breadth  27,5,  and  depth  2 1,5  inches, 

45,6  =  Length' 
27,5  :i=  Breadth 


,    2280 
3192 
912 

»         *■- 

I2J4,00 

21,5  r=  Depth 


6270 

1254 
2508 

282)26961,0(95,6  Content  in  ale  gallon* 

1581 
1410 


1710 
1692 


18 

The  proportion  by  the  rule  is  the  fame  as  that  for  a  fquare  bale,  when. 
there  is  a  mean  proportional  found  between  the  longeft  and  ihorteft  fides 
of  the  bafe. 

I,     For  the  mean  proportional  hy  the  Rule* 
C  D  C  D 

As   27,5     :     27,5     ::     45,6     :     35,4,  the  mean. 


1 
2*      For  the  content  by  the  Rule* 

D  CD  C 

As    16,79     :     21,5     ::     35,4     :     95,6,  content  as  before* 

In  likS  manner"  the  content  of  any  right-lined  folid  may  be  founds 
either  regular  or  irregular,  if  by  the  foregoing  rules  you  fitid  the  area  of 
its  bafe,  and  multiply  that  area  by  its  depth, 

pROB.  2»     To  find  the  content  of  a  cylinder^  hy  halving  the  depth   and 

diameter  given. 
.  RULE.  .  Multiply  the  fquare  of  the "  diameter  by  the  depth,   and 
divide  by  the  circular  divifprs ;  the  quotient  will  be  the  content  required. 

EXAMPLS 


GAUGINa      ^  sss 

ExAMi»LE#,   Thereis  a  cylindrical  veflely  whorediarDeteri8  45inchesj 
and  the  depth  1 1  inches ;  what  is  the  content  in  ale  gallons  ? 

45  ^  '    ' 

45 

225 

180 

2025 

12 


■••"^ 


359,05)24300,00(67,67  Content  in  ale  gallons, 
i 15430 

275700 
251335 


243650 
215430 

282200 


30865 

D  C  DC 

As  18,95     !     12     ::     45     I    67,67,  Content  as  before* 

Prob,  3.      To  find  the  content  of  a  /olid y  that  has  t«wo  equal  ell'iffit  for 
its  bafesy  called  cyl'tndroid^  by  having  the  diameters  and  depths  gi^ven. 

RULE.   .Multiply  the  tranfverfe  and  conjugate  diameters  togethe 
and  that  product  by  the  depths ;   and  this  laft  product  divide  by  the 
circular  divifor  in  the  table  of  factors,  the  quotient  will  be  the  content 
required. 

Example.  What  is  the  content  of  a  cylindroid  in  ale  gallons,  the 
tranfverfe  diameter  of  whofe  bafe  is  72  inches,  the  conjugate  50  and 
iepth  1 2  inches  ? 

50 

3600 
12 


359,05)43200,00(120,3  Content  in  ale  gallons. 
3^905 

.72950 
7i8fo 

1 1 4000 

221111 

tZ2    .  6285  The 


3$6  GAUGING. 

The  proportion  hy  the  rak  is  the  fame  as  fer  a  cylinder^  when   there 
is  a  mean  proportional  foond  between  the  tranTverfe  and  conjugate    dia« 

meters*  * 

I,  For  the  mean  proportional  hy  the  Rule^ 
C  D  C  D 

As  72  :     72     :;     50     I     6oj  the  mean  diameter, 

2.      For  the  ^ontent  hy  the  Rule • 
D  C  D  C 

A8    18,95     •     ^^     ••     ^®     •     120,3,  Content  as  before. 
ProB  .  4.     To  find  the  content  of  a  pyramid  or  cone, 
RULE.     Find  the  area  of  the  bafe  by  the  foregoing  rules,  which  area      I 
multiply  by  ^  part  of  the  height,  and  the  product  wiU  be  the  ebntent.         ! 

E*  I.     The  fide  of  the  ba{e  of  a  fquare  pyramid  is  27  inches,  and  the      \ 
perpendicular  2|ltitude  45  inches ;  what  is  the  content  in  ale  gallons  ?  | 

27  =  Side  of  the  bafe 


27  i 


189 
54 

3^82)729    (      2*585  =  Area 

564  15  =  j- of  the  height 

1650  38,775  Content  m  ale  gallons. 

1410  — 


2400 
2256 


1440 
1410 

30 

-      D  ,         C  P  C 

fy  the  Rule,  As  iSfjg     I     i^     II     '27     :     38,77,  Content  as  before, 

E.  2,     Required  the  content  of  a  cone  in  ale  gajlons,  the  diameter  of 
whofe  bafe  is  38  inches,  and  altitude  45  inches. 

38  =  Diameter  of  the  b^e 
_38  '  ' 

304 
.  114 


359>o^)H44^oo(4,o22  =  Area 

15  =:  ^  of  the  height 

60,330,  =:  Content  in  ale  gallons. 

DC  D  C 

py  the  Rule,  As  18,95     :     15     -     38     ;     60i$^,  Content  as  before, 
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357 


Pro  B*  J.     To  find  the  tonient  of  thefrufium  of  a  pjramid  or  contm 

RULE.  Find  the  area  of  each  bafe  by  the  foregoing  rules^  and  a  mean 
proportional  between  thenj ;  then  multiply  the  fum  of  thofe  three  by  i 
part  of  the  depth,  and  the  product  is  the  content  required. 

£•  I .'  What  is  the  content  in  ale  gallons  pf  a  fquare  pyran^id,  one 
fide  of  the  greater  bafe  being  40  inches,  that  of  the  lefTer  baie  30  incheSf 
and  the  height  60  inches  I 

Firft    40  X  40  ^  i66b;  and  1600  -f-  282  =  5,67,  Greater  arc« 
Then  30  X  30  =    900 ;  and    900  -=-  282  =  3,18,  LefTer  area 

*.'  V  S>^7  X  3>i8"—  V  18,0306  =:JtiHi  Mean 

Sum  13,09 
^  of  the  height  =     20 


Content  in  ale  gallpns  261,80 


D 


Bjf  the  Rule. 


Thus  as 


I  i6>79 


C 

I 
I 


C 

5>67* 
3ii8, 


Then  as  5,67 


D 


D 

40 
30 

C 

3>i8 

^  Sum  13,09 
\  of  the  height  =       20 


Greater  area 
Leifer  area 


D 

4,24,  Mean 


Anfwer  261,80  Ale  gallons  as  before. 

E.  2.  What  is  the  content  in  ale  gallons  of  the  lower  fruftum  of  a 
cone,  whofe  diameter  at  the  greater  bafe  A  B  is  38  inches,  the  diameter 
of  th^  lefTer  bafe  ahzo^z  inches,  and  the  depth  or  height  D  /2 1  inches  \ 


I 


■  / 


Flrft    38  X  38  -^  359>oj  =  4,02  Greater  area 
And  20,^  X  20,2  -T-  359,05  =1,13  LefTer  area 
%*  y  4,02  X  li  1 3= -V^  4*5426  =j^  Mean 

7,28  Sum 
^  7  =  «-  of  the  depth 

Anfwer  50,96  Cojitent  in  ale  gallons, 


B^ 
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- 

B/    tbe    Rub. 
D            C              D 

*          \  18,94    i    I     ::     ao,2     : 

4,02,  Greater  area 
i,j3i  Lefler  area. 

CDC 

Then  as  4,0*    :    4,02    ::     1,13    : 

D 
2ji3f  Mean 

7,38    Sum 

7    =  ^  of  the  height 


Anfwer  50,96    Same  as  before. 

Pro  B«  6»  To  find  the  content  of  a  ffhere  or  globe. 
Every  fjjhere  is  two-thirds  of  its  circumfcribing  cylinder;  therefore^, 
if  the  cube  of  the  diameter  of  a  fphere  be  multiplied  by  ^  parts  of  the 
circular  factors,  ^c.  in  Page  346,  or  if  it  be  divided  by  i,  and  half  of 
the  circular  divifors,  then  the  product  or  quotient  will  be  equal  to  the 
content  of  that  fphere.  From  hence  may  be  found  factors  and  divifors 
for  the  cube  of  the  diameter  of  any  fphere  for  all  the  denominations  in 
Page  346. 

I.    FOR  FACTORS. 


FaSorsfor  a  cylinder.  FaSon  for  a  fquare* 

f  ,000365  =r  ,000245     Malt  bufliels. 
,002785  =  ,0018567  Ale  gallons. 
,003399  =  ,002267     Wine  gallons. 


X 

2 


of 


2. 


I 
I 
I 


US 


2737>9 

359*05: 
294,12 


FOR  DIVISORS  THE  PROPORTION  IS  : 

4106,99,     Divifor  for  malt  bu(heh« 
538,58,     Diviibr  for  ale  gallons^ 
44 1 , 1 8,     DIvifor  for  wine  gatloos. 

And  in  this  mariner  may  factors  and  divifors  for  a  fphere  be  found  in 
ailthe  different  denominations  mentioned  in  Page  346. 

RULE.  Cube. the  diameter  of  the  fphere,  and  multiply  or  divide 
that  cube  by  the  factors,  &c.  above  found,  and  the  product  or  quotient 
will  be  the  content  of  the  fphere. 

Example,  Required  the  content  of  a*  fphere  in  ale  gallons,  whc^e 
diameter  is  22  inches. 

Firft  22X22X22=10648;  and  538,58)10648(19,76  Ale  gallons, 
the  content  required. 

,     Or  10648X5001 8567=  19,76  Ale  gallons,  as  before. 

The  fame  by  the  lines  D  a^id  E  on  the  Rule. 

D  E  D  E 

.As  I     :     ,001856     ::     22     :     19,76  the  content,  as  before.' 

The  fame  may  be  performed  by  the  lines  C  and  D  on  the  Rule ;  for  if 
the  fquare  roots  of  the  feveral^divifors  be  extracted^  thefe  roots  will  be 
the  gauge  pdints  for  afpher^;  th^us  : 

The 


GAUGING*  3;^ 

{4106,99  =  64,1  the  gauge  point  for  fiialt  btjflids.^ 
538,58  =  23,2  ditto  for  ale  gallons. 
441,18  =  21,0  ditto  for  vf'ine  gallons. 
D        C        D  C 

Then  as  23,2  I  22  */,  22  ;   I9>76j  Ale  gallons  as  before 

P&OB.  7.     Vo  find  the  content  of  the  lejfer  fruftum  of  a  fpherey  hj 
halving  its  diameter  and  altitude  gi<ven^ 

RULE.  To  three  times  the  fquare  of  half  the  diameter  of  its  bafe^ 
add  the  fquare  of  its  altitude ;  this  fum  multiply  by  its  altitude,  and 
the  produft  multiply  or  divide  by  the  proper  faftors  for 'a  fphere,  iapagc 
358,  and  the  prodyidl  or  quotient  will  be  the  content  required.       , 

£x AMPLE.  What  is  the  content  of  the  fruftum  of  a  fphere  in  ale 
gallons,  the  diameter  of  whofe  bafe  is  30  inches,  and  the  altitude  9 
inches  ? 

225  =:Squaje  of  f  the  diameter 

3 

675  =  Three  times  the  fquare  of  ^  of  th^  diameter 
81=  Square  of  the  altitude 

756 

,  9  =  Altitude 


538,58,6804,00(12,6  the  content  in  ale  gallons. 
PbCB.  8.     To  find  the  content  of  the  greater  fr^iftum  of  afphete^ 

RULE.  Multiply  the  fquare  of  half  the  diameter  by  three  times  the 
altitude  of  the  fruftbm,  and  to  this  fum  add  the  cube  of  the  altitude  : 
and  this  laft  fum  multiply  or  divide  by  the  fadors,  &c.  for  a  fphere,  iti 
page  358  ;  the  produft  or  quotient  will  be  the  content  required. 

Example.  Required  the  content  of  the  fruftum  of  a  fphere  in  ale  gal* 
Ions,  the  diameter  of  whofe  bafe  is  30  inches,  and  altitude  25  inches  ? 

225  =:  Square  of  \  the  diameter 
75  =  Three  times  the  altitude 

1125 

1575 


16875 

15625  =Cube  of  the  altitude 


53^*5^)  32500,00(60,3  the  content  male  gallons. 

Pros.  9.  ,  T'(7  gauge  a  mojb  tun  in  the  form  of  th-  frufium  of  a  cone 4 

RULE  I.  With  fome  convenient  inftruTienr,  fir.d  fhc  top  and  bot- 
tom diameters,  and  alfo  the  depih  of  the  tun  ;  .hen  add  !  *"^  two  diameter* 
together,  and  take  half  that  fum  for  a  ifieaii  diamctei,  which  will  be 
near  enough  the  truth  in  practice. 

2o  To 


3^0  GAUGING- 

2.  To  find  tk  area  at  one  inch  deep,  fqnare  the  mean  diameter  and 

divide  that  fnm  by  the  circular  diviibr  for  a  maih  tun  gallon  in  p.  3^^. 
and  the  quotient  will  be  the  area  at  one  inch  deep,  which  fenresas  a 
mean  for* the  whole  depth. 

Example.  There  is  a  mafh  tun,  whofe  top  diameter  is  70  incbes, 
the  bottom  diameter  50,4  inches  and  depth  40  inches ;  what  is  the  area 
«t  one  inch  deep  ? 

70  =  Top  diameter 

50,4  =r  Bottom  diameter 

Sum  120,4 
Half  Aim  60,2  =  Mean  diameter 
X  60,2 


1204 
36120 

289)3624,04(12,54  Mean  area  in  gallons. 
And  in  this  manner  was  the  table  of  maih  tun  areas,  in  fedion  7^1 
tonftruded. 

By  the  Rute^ 

D      C         D  C 

As  17  :  I   ::  60,2  :   i2>54,  the  area  as  before. 

PaoB.  10  To  gauge  9  fquare  majh  tuity  nxhofe  fide i  are  every  ivhere 

ftra'tghty  from  bafe  to  ba/e. 

RULE  X .  '  With  fome  convenient  inft  rumen t  meafure  the  length  and 
breadth  of  the  bafe,  and  alfo  the  depth  of  the  tun. 

2*  Multiply  the  length  of  the  bafe  by  the  breadth,  and  the  produft 
multiply  or  divide  by  the  factors,  &c.  for  a  fquare  mafh  tun,  in  p.  346, 
and  the  product  or  quotient  will  be  the  area  at  one  inch  deep. 

ExAMPXE.  There  is  a  maih  tun,  whofe  bafe  is  a  fquare,  each  £de 
meafuring  50  inches,  and  the  depth  20  inches ;  what  is  the  area  in  maik 
tun  gallons  ? 

50 


227)2500(1 1  Area  in  gallons. 

' 

227 

1 

230 

227 

By  the  Rule. 

D        C.      D       C 

1 

As  15,1  I  I  i:  50  ;  11,  Area  as  before^ 

k 

Prob,  n* 

r 


OAUOING^  361 

'fh/ibt.lU  To  itiuB  iht  heat  out  of  ivarm  njifort^  iittafiingnf  tie  gauges 

RULE  I.  By  (ubtraction  .*  Set  down  the  number  of  warm  gattoos 
twice  ?  but  the  under  number  muft  be  fet  oiie  figure  farther  to  the  right 
iiaxidf'Ori  wluoh  is  the  fame,  remove  the  dot  of  the  fubtrahend  one 
place  farther  to  the  left  haiid,  and,  arid  it  is  divided  by  10  ;  this  tenth 
part  fubtracted  from  the  number  of  warm  gallons,  will  leave  the  quan. 
titjr  of  wort  to  be  charged. 

,2.  By  midtiplicatiori  \  Multiply  the  number  of  warm  gallons  by  ,9, 
a  decimal^  and  the  [Product  will  be  the  neat  gallons. 

£.  I.  Soppofe  a  gaugue  of  warm  wort  were  '^^  gallons,  what  muft 
be  charged  ?  * 

By  Subtraction.*  By  Multiplication* 

Anfwcr  jiij  Neat  gallons^         Anfwer  31,5  Neat  gallons. 

If  the  warm  worts  are  in  circular  bye- tubs,  and  the  depth  under 
diameters,  then,  inftead  of  the  gauge  pouit  18,95,  on  the  line  D,  make 
ufe  of  20,  to  which'fet  the  dept)i  on  C,  and  againft  any  diameter  on  D 
is  the  content  in  neat  gallons  on  C. 

£•  2«  Suppofe  the  diameter  of  a  bye-tub  is  50  inches,  and  the  depth 
of  warm  wort  in  it  ib  inches ;  how  many  neat  gallons  does  it  coiuain  I 

Bj  the  Sliding  Rule, 

DC  DC 

As  20  :  16      2:     30  :  22,5  Neat  gallons,  the  content. 

Prob.  12.  To  find  newti  g4zuge  foiuts. 
In  bufinefs  it  fometimes  happens,  that  when  one  of  the  given  num- 
bers is  fet  to  the  gauge  pdnt,  the  other  given  number  will  fall  off  the 
rule :  In  this  cafe  there  muft  be  new  gauge;  points  found*— Thus,  fet 
umty  on  C  to  the  old  gauge  point  on  D>  and  againil  the  other  i  on  C 
is  the  new  gauge  point  on  D. 

E.  I.  Suppofe  it  wert  required  to  find  a  new  gauge  point- to  18,95^ 
the  old  ale  gauge  point  ? 

Set  unity  on  C  to  i8,9j;  on  D,  and  againft  the  other  i  on  C  is  59^92, 
the  new  gauge  point  on  D  for  circular  ale  gallons. 

E.  2.     To  find  a  new  gauge  point  for  wine  meafure. 
Set  unity  on  C  to  17,1 5  on  D,  and  againft  the  other  x  on  C  is  ^}22, 
on  P,  the  new  gauge  point  for  circular  wine  gallons. 
And.  in  like  manner  may  any  other  new  gauge  point  be  found. 

Note.  Thefe  fecond  gauge  points  are  the  f<Jtiare  foots  of  the  divifors, 
Multiplied  by  lo.-^Thus,  the  circular  divifor  for  ale  gallons  is  359>o5, 
which  multiplied  by  10=  3590,5^  whofe  fquare  root  is  59,92,  the  new 
gauge  point  for  ale  gallons,  the  fame  as  before  found ;  and  after  the 
»m$  manner  may  any  other  nf  w  gauge  point  be  found. 

3  A  PnoB.  2.3. 


3^?. 


QAU6ING. 


Pio*.  IJ.     To  gauge  nnd  inch  a  majh  ttui,  nnUfi  h^fi$,  mtf  ^tuH  * 

fqnaret  or  farallelogram. 

RULE  !•  Find  the  areaj  at  one  inch  deepi  by  the  fbrpgoing  roles' 
and  multiply  that  area  by  the  depth  for  the  content  in  gallons, 

3..  Reduce  both  the  area  and  the  whole  content  of  the  tan  itito 
quarters,  bulhels,  and  gallons. 

.  3.  To  find  the  content  upon  every  inch  of  the  tun's  dept|ij  add,  the 
area  of  the  firft  inch  reduced,  to.  itfelf,  and  the  fum  will  b^  the  content^ 
at  2  inches  deep ;  to  this  fum  add  the  area  of  the  iirfl  inch,  aiid  yqti  ivill 
hare  the  content,  at  3  inches  deep ;  and  in  this  manner  keep  ccMitiiiuany' 
adding,  till  you  arrive  at  the  depth  of  the  whole  tun  ;  which  laft.  will 
be  equal  to  the  content  of  the  whole  tun,  if  the  work  be  r^ht. 

ExAMPBB.  The  depth  of  a  fquare  mafh  tun  is  30  inches,  the  len^ 
of  the  bafes  1 19  inches,  and  the  breadth  102  inches  ;  what  is  the  content 
of  the  tun,  and  alfo  the  content  at  every  inch  of  its  depth  } 

119  . 
102 


238 
1190 


227)x2i38(;3,47  Area  at  i  inchdeep 

30=Depth 

8}  1604,  lb  =  Content  in  gallons 

8)2oo,j;i2  =z  200    4)1  =  Content  in  bufliels 

^.     '      ■ 

25,064  ='  25^.    o ?•    4, 1  ==  Content  in  quarters, 

6,68  =  6  ^.  ^g.  47  =  Area  at  i  inch  in  bufhelt. 
^    B.      G. 
Then  per  rule    o      6     5,47  =  Content  at  i  inch 

0  ^     5»47  . 

1  5     2,94  =  Contcmt  at  2  inches 
o      6    5,47 


2      4    0,44  =  Content  ^^  3  inchesv 

And  in  this  manner  proceed  till  you  come  to  30  inches,  the  whol< 
depth  of-  the  tun. 

The  fever^l  contents  thus  found,  are  placed  in  the  following^  table 
againfl  their  refpective  inches  through  the -whole  depth. 

Note,  In  filling  up  the  table,  I  have  rejected  the  odd  tenths,  if  they 
were  under  5 ;  and  when  they  exceed  jj  I  have  added  one  more  to  the 
even  gallons. 

TABLE/ 
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.TABLE. 


mt 

f<i 

Wrt 

Lu:k. 

«. 

:l 

G. 

r«i. 

Q- 

B, 

/*<<). 

«■ 

_fl 

c. 

1 

o 

1  " 

T 

I 

4 

~ 

~y 

'  '2 

" 

■lO 

o 

18 

3 

2 

13 

lO 

6 

'9 

♦ 

3 

H 

II 

5 

20 

s 

4 

U 

12 

4 

io 

6 

J 

U 

13 

3 

11 

7 
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^6 

•7 
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I 

■»7 

12 

8 
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i8 

IS 

0 

23 

*3 

9 

7 

'9 

'S 

7 

o 

■ag 

*+ 

lO 

8 

2r> 

i6 

S 

6 

30 

ay 

The  USE  of  the  TABLE. 
EiCAUPLE.       SnppoTe  the  depth    of  the  goods  or. gnlns  were -z6 
inches  in  the  inaih  tun,  how  many  quarters,  &c.  would  it  contain  at  that 
dqtthf 

I  feck  fbi  20  in  the  column,  under  wet  inches,  and  againfl  it  are  16 
qoarters,  j  bulhels,  6  gallons,  the  content. 

Fkob.  14.     To  gauge  and  Inch  a  teff^r  tuttb  «  riji'g  ereioaf  and 
make  an  allovianct  for  the  fame.  \ 

Example.     Let  the  figure  A  B  CD  leprefent    the  copper  to  be 
gauged  and  inched. 


RULE  I.  Take  a  finall  cotd  and  &ften  one  end  of  it  at  A,  and  ex- 
tend the  other  end  to  the  oppofite  fide  of  the  copper  at  B,  where  make 
it  faft;  then  rfich  fome  convenient  inftrument  find  the  greateft  depth  of 
it,  that  is,  the  neareft  dillance  from  the  thread  to  the  bottom  at  C,  and 
fuppofe  its  equal  30  inches :  in  like  manner  take  the  leaft  depth  (rf  the 
copper,  which  is  the  neareft  diftance  from  the' thread  to  the  top  of  (he 
crown  at  H,  which  fuppofe  to  be  27  inches ;  then  30 — 27  =  3  inches,- 
the  height  of  the  crown. 


3Aa 
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2.  To  find  the  <liameter  at  the  bottom  of  the  crown,  meafore  A  B 
the  top  diameter^  which  fuppofe  90  inches ;  then  hold  a  thread  with  a 
plummet  at  the  end  of  it^  fo  that  it  may  hang  orer  D  or.C  ;  then  mea« 
lure  the  dillance  betwe^  the  edge  of  the  copper  and  the  place  where  tke 
threads  cut  each  other^-  which  fupjfofe  5  inches ;  then  5  -f-  5  3=  xo» 
fubtraded  from  the  top  diameter,  90,  leave  80  s=  DC,  the  diameter  at 
the  bottom  of  the  crown. 

3.  To  find  the  consent  of  thie  liquor  required  to  cover  the  crown, 
meafure  the  diamater  f  f,  which  touches  the  top  of  the  crown,  and 
fuppofe  it  82  inches ;  then  by  having  the  top  and  bottom  diameters, 
and  the  altitude  of  the  fruftum  of  a  cone,  or  that  part  ^  f  C  D,  the  con- 
tent  of  that  part  may  be  found  by  Prob.  6,  Se^.  68,  from  which  the 
content  of  the  crown  muft  be  fubtracted. , 

4.  The  content  of  the  crown  may  be  found  by  Prob.  11,  Sect.  6^, 
as  the  fegment  of  a  fphere ;  or  thus  :  multiply  the  area  of  the  bottom 
diameter  D  C  by  half  the  altitude  of  the  crown,  and  ^  the  product  will 
be  nearly  equal  to  the  content  of  the  crown  ;  which  fubtracted  from  the 
part  ^  ^  C  D,  will  leave  the  quantity  of  liquor  required  to  cover  the 
crown. 

Ex.  To  find  the  quantity  of  liquor  to  cover  the  crown  by  the  laft  rule; 
Diameter  f^     5=  82        1  f  18,727 

Diameter  CD    =80        f  Areas  <  17,825 
Mean  Diameter  5=  80,9    J  .(^18,23 

Area  of  diameter  DC  =  17,825" 

»  i  the  altitude  =  1,5    The  content  of  f  y  C  D  =  54,7^2 

■  ■    ■  Content,  of  the  crown  =  26,7375 

,    89125 

17825       Liquor  to  cover  the  crown    28,0445 

1^,  M  'm  mil 
26^,7375 

'  To  find  the  content  of  the  copper,  take  mean  diameters  between  every 
6  or  10  inches,  from  the  top  downwards  to  the  crown,  viz.  the  part  A 
B  ^  ^ ;  as  fuppofing  in  this  example  I  found  thr  firft  mean  dianieter  at  5 
jnches,  from  the  top  88  inches;  at  15  inches,  from  the  top  S^,^  inches; 
?nd  at  25  inches,  from  the  top  82,5  inches,  as  they  arefet  down  in  the 
fecond  column  of  the  following  table :  then  find  their  refpedlive  areas, 
and  fet  them  down  againft  their  diameters  in  the  third  column,  and  the 
contents  of  the  feveral  parts  of  the  depth  in  gallons  in  the  fourth  column; 
which  feveral  contents  are  reduced  to  barrels,  &c.  in  the  three  laft 
columns. 


Parts  of 
Depth. 

10 

10 

07 
50 


Diameter, 
88,0 

82,5 


jfrea. 


21,568 
20,560 
13,956 


To  cover  the  crown 
Content  of  copper - 


Content  in 
Gallons. 

215,680 
203,600 
132,692 

28,044 

580,016 


6 

Content  in 

I 

G. 

3>i^P 

*  5 

3 

8,100 

3 

3 

5/^92 

0 

17 

_3 
0 

2,044 

2,516 

y^te, 
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Vhc*  The  two  apper  contents  in  gallons  are  found  by  remoring  the 
46t'in  the  areas  one  place  farther  to  the  right  hand;  the  laft  content  is 
frond  by  nmltiplying  its  correfpondent  area  by  the  depth  7. 

Tofind  the  content  upon  e'Oevy  inch  of  the  copper's  depth • 

RULE*  From  the  whole  content  of  the  copper  s»iuced  into  barrelsf 
&c.  fubtract  the  area  of  the  firil  10  inches,  and  the  remainder  will  be 
the  content^  when  one  inch  is  dry  i  and  fo  continue  fubtrading  that  area 
&om  the  remainder,  until  10  inches  are  dry^  and  you  will  gain  the 
contents  of  the  firft  10  dry  inches. — See  the  whole  operation. 


Whole       B.  F.     G. 
Cont.  ==  17  o  2,516 
SobtraA.    o  2  41568 


I  =r  i5  I   5,948 
o  2  4,568 

2=  15  3  1,380 
o  2  4,568 


3=  15  o  5,312 

O  2    4,568 

4=14  2   0,744 

O  2   4,568 

5  =  13  3  4,676 

o  2  4,568 

6=  13  1  0,108 

o  2  4,568 


7  =12  2  4,040 

O    2    4,568 


J8  =  1 1  4  7,972 
o  2  4,568 

9=11  3  3,404 

O    2    4,568 
10=X0    2    7,336 

6  I  3,180 


17  o  2,516 


Contlft.     B.  F.    G. 
10==  10  2  7j336 
o  2  3,360 


11  = 

10  0  3f976 
0  2  3,360 

12  = 

9  2  0,616 
0  2  3,360 

13  = 

8  3  5>75^ 
0  2  3,360 

14  = 

8  X  2,396 
0  2  3,360 

»r= 

7  ^  71536 
0  2  3,360 

16= 

7  0  5*176 
0  2  3,360 

17  = 

6  2  0;8i6 
0  2  3,360 

18  = 

5  3  5>956 
0  z  3,360 

ly- 

5  t  2,596 
0  2  3,360 

20  = 

4  2  7,736 
6  I  3,180 

5  3  8>ioo 

Conttn*     B»  F»     G* 
20=?    4  2  7,736 
D  2  1,956 


21  = 

4  0  5*7^^ 
0  2  1,956 

22  = 

3  «  31824 
0  2  1,956 

*3  = 

3  0  i,86S 
0  2  1,956 

24  = 

2  I  8,412 
0  2  1,956 

25  = 

I  3  6,456 
0  2  1,956 

26  = 

I  I  4»5oo 
0  2  1,956 

Crown 

0  3  2*544 
0  3  2*544 

Remain. 

0  0  0,000 

17  o  2,516 

Note,  When  I  have  finifhed  tl>e  fubtradion  with  the  firft  area,  which 
IS  at  the  loth  dry  inch,  I  add  the  content  of  the  firft  10  inches  to  the 
remainder,  in  order  to  prove  my  work,  whofe  fum,  if  right,  will  be 
^^oal  tp  th?  content  of  the  copper.  Then 
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Then  I  ndcetliefecond  2Ka,  and 
fubtradl  it  from  thelaft  remainder; 
fend  fo  continue  to  do  till  I  come 
to  the  20th  dry  inch ;  and^then  to 
prove  my  work,  I  add  the  contents 
of  the  firft  and  (econd  lo  inches  to 
the^  laft  remainder,  'whoTe  fum,  if 
rifi;ht,  will  be  alfo  equal  to  the 
whok  content  of  the  copper. 

.  LafHy,  I  take  the  third  area,  and 
fabtradl  it  from  the  laft  remainder, 
and  fo  proceed  till  I  come  to  the 
37th  dry  inch,  whofe  remainder,  if 
the  work  be  right,  will  be  equal  to 
the  quantity  of  liquor  to  cover  the 
crown,  as  found  before.  Thus 
having  finifhed  the  'fubtradtion,  I 
transfer  the  feveral  contents  to  the 
neareft  even  gallon,  as  in  the 
annexed  table^  and  it  is  done. 


Dry  tnek'^ 

FnlU 

1 

2 

4 

$ 
6 

7 
8 

9 
.10 

II 

12 

^% 

16 

17 
.     18 

19 
.20 

21 

22 

»3 

24 

25 
«6  ^ 

^7 
To  cover 
the  crown 

r  half  inch 

2  half  inch 

3  half  inch 


Jg. 

F.     1 

17 

0 
I 

*y 

3 

»s 

0 

14 

2 

«3 

3 

13 

I 

12 

2 

II 

3 

10 

I 

10 

2 

10 

0 

9 
8 

8 

2- 

3 
I  . 

7 

% 

7 
6 

0 

2 

S 

3 

5 

I 

4 

2 

4 

.0 

3 

2' 

3 

0 

2 

I 

I 

3 

I 

I 

0 

-3 

0 

3 

0 

I 

0 

V      i 

0 

I 

G. 

2 

I 

J 

I 

o 

44 
8 

3 
7 

4 
I 

6 

2 
8 

4 
I 

6 

3 

8 

6 

4 
2 

8 

6 

4 
3 

3 


2^5 
2 


PaoB.  I  J.     Ti?  ^aar^f  ahack  or  cooler y  Ibtd  to  find  the  content  at  e^ver) 

tenth  of  an  inch, 

RULE  I.  Find  the  area  at  one  inch  deep,  by  the  foregoing  rules, 
which  reduce  to  barrels,  firkins,  and  gallons  \  tlrcn  find  the  one-tenth  of 
that  area  by  removing  the  dot  one  place  farther  to  the  left  hand,  which 
alfo  reduce  to  barrels,  &c.  *  ' 

2.  To, find  flie  content  at  every  tenth,  add  the  area  or  content  pf  the 
firft  tenth  to  itfelf,  and  you  will  have  the  content  at  two  tenths  ;  again, 
add  the  content  of  the  firft  tenth  to  the  content  of  the  f(^cond  tenth,  and 
you  will  have  the  content  of  three  tenths ;  and  thus  by  continually  adding 
the  content  of  the  firft  tenth  for  every*  tenth,  you  may  tenth  a  back  to 
what  depth  you  pleafe.  '       . 

Example.  Suppofe  I  found  the  length  of  a  back  272  inches,  and 
breadth  90,8  inches;  what  is  the  content  at  every  tenth  of  the  firft  3 
inches  0  f  the  bagk'^  depth  ?        , 


omsmk; 


$^ 


licngdi  272u 
Breadth  9o>8 

2176 

24480 


282)24697,6(87158  =  Area  at  i  inch  in  gallons* 
2256 

2137 

'974 

i6a6 

1410 

2;t6o 
2256 

Rcnains     4 


S.    F.    G. 

2     %    2,58  qp  Area  at  i  inch  rcdlocedL 


The  area  of  1  inch  beix^  S7»$^  gaUooSf  the  tenth  part  of  that  fnm  ia 
8^7c8  gallons,  which  redaccd  is  oi.  i/.  2,58/.  aqd  fo  much  will  the 
bagc  hold  on  every  tenth  of  an  inch  of  its  deptBf 


To  find  the  content  at  every  tenth  of  an  inch^  till 
depth  required,  proceed  as  follows. 


cone  to  the 


B.  F.     G. 
o     I    0,258 
o     I    0,258 


I  Tenth  = 


2  Tenths 


3  Tenth  =: 


4  Tenth  =: 


5  Tenths 


6' Tenths  i     2   •1,548 


0 
0 

2 
I 

0,516 
0,258 

0 
0 

3 
I 

0,774 
0,258 

I 
0 

0 

I 

1,032 
0,258 

I 
0 

I 

I 

1,290 
0,258 

• 

B.  F.    Q. 

6  Tenth  s  i     2    1,548 
o     I    o>258 


7  Tenth  =  i     3     1,806 
o     I     0,258 


8  Tenth  s  2    o     2,064 
o     I     0,25^ 


9  Tenth  s 


2 
o 


I 
I 


Content  at  1  

finch     J 


2,322 
0,258 


2,580 


Thas,  when  I  come  to  i  inch  of  the  back's  depth,  I  find  the  content 
to  be  equal  to  that  before  found,  which  proves  the  work  to  be  trtie ;  and 
^  this  manner  I  proceed  to  make  the  following  table,  to  three  inches  of 
the  back's  depth,  where  all  the  contents  are  placed  to  the  neareft  even 

allon. 

TABLE 
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4 

9Vet  Inch, 
and  Tefiths, 

.  B, 

F._ 

M 

>I 

o 

I 

o 

>2 

o 

2 

I 

f3 

o 

3 

I 

A 

.    I 

o 

I 

'1 

I 

I 

'  1 

.i^ 

I 

2 

2 

,7 

I         3 

2 

,8. 

2           O 

2 

>9 

•  2 

I 

2 

* 

i,o 

•  2 

2 

3 

■ 

5i 

2 

3 

3 

>? 

3 

o 

3 

*3 

3 

I 

3 

>4 

3 

2 

4 

*; 

i 

3 

4 

• 

,^ 

4 

o 

4 

^7 

4 

1 

4 

I 

,8 

4 

2 

5 

y9 

4 

3 

S 

T,o 

5 

o 

5 

^» 

5 

I 

5 

52 

5 

2 

6 

j3 

5 

3 

6 

^4- 

6 

o 

6 

yf  , 

6 

I 

6 

. 

.6 

& 

2 

7 

>7 

6 

3 

7 

,8 

7 

o 

7 

>9: 

7 

I 

7 

3.0 

1 

2 

8 

iVi?//.  Id  gauging  ym  muft  fake 
only  even  Inches  in  the  mafh  tun  : 
But  the  copper  rnider^  backj  round, 
and  fquaresj  muft  be  taken  to  the 
neareft  half  inch^  and  the  hacks  ta 
the  neareft  tenth. 

Likewife  the  wet  inches  '  are 
.taken  in  the  mafh  tun^  under  back 
and  backs ;  but  the  diry  inches  inr 
coppersj  rounds^  and  fquares. 


PkoB.  1 6.  To  find  the  folidtty  ef  the  unguis,  or  hoofsg  ofthefrttfiunt 
ef  a  coney  having  thf  length  o/ the  greatefiand  lesfi  diameters,  and 
olfo  the  defth  gi*ven  in  inches, 

RULE  I.  For  the  greater  hoof. 
Multiply  the  produdi  of  the  greater  diameter  and  the  fruftiim's  height 
by  the  fquare  of  the  greater  diameter^  made  lefi  by  the  prpdudl  of  the 
lefTer  diameter  into  a  mean  proportional  between  the  two  diameters ;  and 
this  laft  produ^  divide  by  three  times  the  circular  .divifor^  in  Page  346^ 
tnultiplied  into  the  difference  of  the  diameters,  and  the  quotient  will  be 
the  foUdity  of  the  greater  hoef. 

RULE  2.      For  the  leJTer  haof.      - 
Multiply  the  produft  of  the  lefler  diameter  and  height  by  the  prodnft 
cf  the  greater  diameter,  into  a  mean  proportional  between  the  two  dia- 
meters, made  lefs  by  the  fquare  of  the  lels  diameter ;  and  this  laft  produft 
di^vide  by  three  times  the  circular  divifors  for  a!e>  wine,  malt,  &c.  in 

'      Page 
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Plge  J4.6,  mnldjdied  into  the  difference  of  the  diameters,  and  the  quo. 
■  iient  will  be  the  folidity  of  the  lefler  hoof. 

£xAM>Li.  Let  the  following  figure  reprefent  the  fnjftam  of  a  cone, 
whofe  greater  diameter  A  B  =  36  incbea,  the  lel&r  diameter  D  C  ^  30 
iacheSf  aod  the  height  b  ^  xoinchea;  what  is  the  folidii]^  of  the  greater 
hoof  A  C  B,  aod  alio  the  lefler  hoof  ADC,  in  ale  gallons. 
I .  For  the  greater  hoof  A  C  B. 
36=  A  B       36     3i=:Meandia. 
zo  =  £  36    30=:Lc(s=DC 


1196  =  ABfquare 
—  9S0  =  l^produft 

X-7»o=i,i/«produa 

6720 
33S« 


£4621241920(37,43,  the  content  in  ale  gallonat 
t.  Few  the  Icffer  hoof  ADC. 
30=  DC  36=  AB         ■  30       ■ 

20  =h  32:=:  Mean  diameter        30  • 

600  =  i^  prodafl  72  900  =  □  of  O  C 


3  X3f9^S=6462)isiaoo(«3.39  ale  gallons 
.  37.43 
13.39 

6o,S2  =  Content  in  ale  gallons  of  the  whole  froftunii 

LXXII.     CASK  GAUGING. 

IN  order  to  have  a  right  underftanding  in  this  matter,  it  is  neceflafC 
for  the  gauger  to  have  tome  idea  of  ihe  conic  fe^ions,  betiaufe  calks 
are  generally  compared  to  foiids,  generated  by  one  or  Other  of  thofe 
feflions  i  which  would  enable  hiin  the  better  to  diftinguifti  to  which  of  ' 
tbefc  foiids  the  calk's  curve  bean  the  neaicft  refemblancc, 

3  B  Gaugers 
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Gaugen  have  reduocd  thoTc  dificrent  cunratuies  of  caflu  to  four  I 
varieties,  &c.  I 

Calks  of  the  firft  variety  arc  mod  curved,  and  are  confidercd  as  the  ! 
middle  fruftum  of  a  fphcroidi  which  is  rcprcfented  by  the  cater  line*  rf  i 
the  annexed  figure. 

'    Calks  of  the  fecond  variety,  are  fappofed  to  be  the  middle  fruHum  of 
a  parabolic,  fpindle,  which  is  reprefcntcd  by  the  fecond  lines. 

Calks  of  ihe  third  variety,  are  fuppofed  to  be  in  the  form  of  the  mid- 
dle fruftom  of  two  parabolic  conoids,  joined  together  at  their  greater 
bafes,  and  is  reprefented  by  the  third  lines. 

Calks  of  the  fourth  variety,  arc  formed  of  the  fruftums  of  two  conesj 
joined  together  at  their  greateft  bafes,  and  arc  reprefented  by  the  inner 
lines  of  the  annexed  figure. 


PROB.  !•  '  To  find  the  content  of  a  cajk  in  any  of  the  four  varieties^ 

both  hj  fen  and  rule» 

i«     To  find  a  mean  diameter* 

RULE.     Multiply  the  difference  between  the  head  and  i)ung  diame. 
ters,*  when  it  is  lefs  than  6  inches. 


By 


,68      ^ 
,62 

>5 


For  the 


2 
3 


Variety 


Or  if  the  difference  between  the  head  and  bung  exceed  6  inches. 


By 


>7 
,64 

|J2 


For  the 


I 
2 

3 


Variety 


And  add  the  produd  to  the  head  diameter,'  then  that  fum  will  be  a  mean 

diameter. 


2.     To  find  the  content,. 

RULE.  Square  the  mean  diameter  and  multiply  that  fquare  by  the 
length  of  the  calk,  and  the  produd  multiply  or  divide  by  the  fadlors  in 
Page  346,  and  the  produd  or  quotient  will  be  equal  to  th^  content  of 

the  calk.  ,       '       ' 


CASK  GAUGING. 


57  X 


Tie  Figure  of  the  four  Vartettet  ofCaJks. 


0 


A 


.* 


r) 


1?.  1.  Let  tlie  above  figiire  reprefent  all  the  fotir  varieties  of  caffes, 
'wTio'e  bung  diameter  O  «  is  26,^  mqhes,  bead  diameter  A  D  =:  B  C  25 
inches,  and  length  rjp  28,3  inches;  required  the  content  in  ale  gallons, 
fappofing  it  to  belong  to  all  the  four  varieties. 

For  the  Spheroid^  or  ift  Variety,  by  the  Pen. 

2^,4  =  Mean  diam«  nearly 


Bong  diameter  26,5 
Head  diameter  23,0 

Difference      -      3,5; 
^Faftor     .     .     ,68 

280 
210 

«  V  

Product     -     2,380 
Head  diam.   23, 

Mean  diameter  25,38 
3B2    ' 


IOI6 
1270 

508  . 

645,16  =  n  of  mean  diameter 
28,3  ^  Length 


193548 
516128 

129032 


359,oj}  1 8i58^28(50,8  Content  in  ale  gals. 

By 


^fjt  CASK  GAUGING. 

By  the  Slld'tng  Rule. 

Find  the  difference  6f  the  diameters,  which  in  this  cafe  is  3i$  ;  look 
on  the  line  of  inches  on  the  edge  of  the  rule,  and  fee  what  number,  ftands 
ligainil  it  on  the  line  marked  ipheriod,  and  what  number  you  find  thex^ 
add  to  the  head  djameter,  and  the  fum  will  be  a  mean  diameter  ;  as  in 
this  example  againft  3,5  is  2,4  -)-  23  =  25,4,  the  mean  diameter^  the 
fame  as  found  before.     Then,  . 

D  CD  C 

.   As  18,95  I  *8*3  Vf  ^J*4  •  5®i^>  content  in  ale  gallons, 

£•2.     For  the  middle  fruftum  of  a  paxtibolic  fpindle,  or  that  of  the 
2d  variety  of  casks,  by  the  peo^^ 

Diif.  of  diameters  3,5  25,2  =z  Mean  diani^  nearly 

Fador  ,62  25,2 

1260 
504 


ProduA  «ji70 

Head  diameter  23,  635,04 

28,3  =  Length 

Mean  diameter  25,170  r — '• — ^ 

190512 

508032 
127008 

3y9*05)'797J*^32(50,o  cont,  in  ale  gals* 

By  the  Sliding  Rule. 
With  the  differerice  of  the  diameters,  look  oji  the  line  of  inches  ^  on 
the  edge  of  the  rule,  and  what  number  ftands  againft  it  on  the  line 
marked  2d  variety!  add  to  the  dead  diameter,  which  fum  will  be  a 
mean  diameter.  In  this  example  the  difierence  is  3,5,  againil  ivhich 
on  the  line  marked  2d  variety,  is  2,2  nearl)^,  which  added  to  the  head 
diameter  is  25,2,  the  mean  diameter.  Then, 
D  CDC 

As  18,95  :  28,3  ::  25,2  ;  59,  comept  as  before. 
E.  3«    For  the  fruftum  of  two  parabolic  conoids,  or  3d  variety  of 
pasks,  by  the  pen. 
Diff.  of  diametprs  ^y^  24,9 

Faftor  ,55  24,9 


'.75, 

• 

Produdl                 ^^925 
Head  diameter   23, 

2241 

996 
498 

620,01 
28,3  r 

186003 
496008 . 
124002 

=  Length 

Mean  diameter  24,925- 

359.05)  17546,283(48,8  cont.  in  ale  galls. 


•     CASK  GAUGING.  37j 

By  the  Sliding  Rule. 

With  the  difference  of  the  diameters,  Jook  on  the  line  of  inches  oi^ 
^He  edge  of  the  rule,  and  what  number  you  find  againft  it  on  the  line 
marked  3d  variety,  add  to  the  head  diameter,  and  that  fum  will  be  a 
mean  diameter.  In  this  example  the  difference  is  3,;,  againil  which^ 
on  the  line  marked  3d  variety,  is « 1,9,  which  added  to  the  head  dia* 
meter,  is  24,9,  the  mean  diameter.     Then, 

DC  DC 

As  18,95  •  28,3  ::  24,9  :  48,8,  content  as  before. 

E^  4.   For  the  frulkim  of  two  cohes,  joined  together  at  their  gieateft 
bafes,  called  the  4th  variety,  by  the  pen. 

Diff.  in  diameters  ^,5  ^4*75 

Fador  ,5  24,75 


Produft 
Head  diameter 

VIeah  diameter 

1,75 . 
15, 

12375 
17325 
9900 
4950 

1 

612,5625 

• 

18376875 
49005000 
12251250 

359j05)i7335>5J875(48,28i  content  in 

ale  gals. 
By  the  Sliding  Rule. 
With  the  difference  of  diameters,  look  on  the  line  of  inches  on  the 
edge  of  the  rule,  and  what  number  ftands  againil  it,  on  the  line  marked 
F  C,  add  to  the  head  diameter,  whofe  fum  will  be  a  mean  diameter. 
In  this  example  againft  3,5,  on  the  line  FC,  is  1,75,  which  added  to 
the  head  diameter  =;=  24,75,  ^^^  mean  diameter.     Then, 
D  C  D  C 

As  i8,95  :  28,3  ::  24,75  *.  48,3,  content  in  ak gallons. 

The  content  of  the  feveral  varieties  may  be  found  in  wine  meafurc. 
by  dividing  by  its  proper  divifor,  page  346 ;  and  the  proportion  by  the 
rule  for  wine  gallons  would  be^  as  the  wine  gauge  point  on  D  is  to  the 
length  of  the  calk  on  C,  fo  is  the  mean  diameter  on  D  to  the  content 
in  wine  gallons  on  C, 

Example.  What  is  the  content  of  the  firft  variety  in  wine  gallons, 
fee  Example  i,  by  the  rule. 

D  C  D         C 

As  17,15  :  28,3  ::  2^5,4  :  63,^,  content  in  wine  gallons. 

And  in  this  manner  may  the  content  of  the  other  three  varieties  be 
found  in  wine- gallons.  LXXIII; 


f    574    3 

LXXin.    ULLAGING  OF  CASKS. 

SEVfiRAL  writers  on  this  fubjcft  have  (hewn  how  to  ullage  a  caik , 
by  a  table  of  fegments^  calculated  for  a  cylindrical  cask  ;  but,  be* 
esak  that  requires  you  always  to  have  that  table  ready  at  hand,  and  doth 
not  always  agree  with  the  lines  of  fegmenrs,  on  the  Aiding  rule ;  I  (hall 
here  omit  it,  and  (hew  how  to  effect  the  fame  by  pen  and  fliding-rule* 

P&oB.  I«    To  ullage  a  lying  cajk  by  the  pen^  halving  the  hung  diatntter^ 
njoet  inches f  and  the  content  of  the  caJk  gi<veu» 

RULE  I*  Divide  the  ivet  or  dry  inches^  by  tlvebung  diameter,  an4 
if  the  quotient  be  under  ,500,  fubtract  a  fotirth  part  of  what  that  quo* 
tient  wants  of  ,5009  from  the  quotient,  and  the  remainder  multiply  by 
the  content  of  the  cask,  and  the  product  will  be  equal  to  the  quantity  of 
liquor  in  the  cask. 

2.  When  the  quotient  of  the  wet  inches  divided  by  the  bung  diame* 
ter  exceeds  ,500,  then  add  a  fourth  part  of/ that  excefs  to  the  quotient, 
and  that  fum  multiplied,  by  the  content  of  the  cask,  will  produce  the 
content  of  the  liquor  in  the  cask  ;  but  if  the  dividend  was  dry  inches^ 
the  produ^  is  what  it  wants  to  fill  it  up. 

Example .    There  is  a  cask,  whofe  bung  diameter  js  31  inches,  (wet 
inches  21,  dry  inches  10)  and  content  7^937  gallons;  what  liquor  is 
there  in  the  cask,  and  how  m  any  gallons  will  fill  it  up  f 
3 1)2 1, 000^,67 7  =2  more  than  ,500 
,500 

4)*i77(i044 

,677-f*Qiiotient 

The  area  of  fegment  ,721  X  75>37  =  S4i34'77  gallonsof  ale,  in 
the  cask.  ^ 
.2.  For  the  vacuity,  or  what  will  fill  it  up. 

3i)io,ooo(,322  =  Icfs  than  ,500 


•  4),i78(s0445  jf^btraa 

,322    / 

Area  of  the  fegment         -        52775 
Content  of  the  cask         .75,37 

■     '      ',  '  • — —  .* 

1942J 
8325 
13875 

'942ir 

<  I     I      '-  I  '■ 

Wants  to  fill. the  cask     -    20,9 15 1 75 
-{-What  is  in  the  cask    -    54)34177. 

Content  of  the  cask    -      75,256945  ale  gallons.         ^  By 


ULLAGING  OP  CASKS.  '        |7j 

9 

Bj  the  Sliding  Rule.  ,. 

,  T.     As  the  bung  diameter  on  the  line  of  numbers  on  the  little  flider^ 

narked  Ny  is  to  lOO  on  the  line  of  (egment,  marked  S  L>  fo  is  the  wet 

'  or  dry  inches  on  the  line  of  numbers  N,  to  a  fegment  i^n  S  L ;  whidi 

refcrve. 

2.  As  lOO  upon  A>  is  to  the  cask's  content  upon  Bj  fo  ia  the 
feferved  fegment  upon  A,  to  the  quantity  of  liqupr  in  the  cask. 

N      SL        N       SL 
As  31   :  100  ::  21  -:  73*8;  which  referve. 
A         B  A  B 

And  as  100  :  75,37  ::  73>8  :  S6y6,  ullage  of  liquor  in  the  cask. 

To  find  the  vacuity  by  the  rule,  you  muft  work  in  ill  refpeds  as 
yqp  did  for  the^iillage,  only,  'inftead  of  the  wet  inches,  yott  muft  make 
«fe  of  the  dry  inches  :  Thus, 

N   .  SL        N       SL 
As,  31  •  100  ::  10  t  26,2  which  referve. 
A  B  A  B  '    . 

Then  as  loo  :  75,37  ::  26,2  :  19,7,  the  vacuity  of  cask. 
In  the  cask        —  —      55^6 

Content  of  the  cask  =r  75,3,  nearly  the  fame  as  before. 
P&OB  •  2.  To  find  the  content  of  the  ullage  of  a  ftanding  cajkf  by  the  fen* 
RULE.  Divide  the  wet  or  dry  inches  by  the  length  of  the  cask, 
and  if  the  quotient  exceeds  ,500,  add  to  the  faid  quotient  one  tenth  part 
of  the  excels;  but  if  it  be  under  ,500,  fub tract  one  tenth  part  of  what 
it  wants  of  ,500  ;  then  let  this  fum  or  difference  be  multiplied  by  the 
€X>ntent  oi  the  cask,  and  the  produd  will  be  equal  to  the  quantity  'of 
liquor  therein,  if  the  dividend  was  the  wet  inches ;  but  if  it  was  tMe 
dry  inches,  it  gives  the  vacuity,  or  what  it  wants  to  fill  it  up. 

Example.     LiCt  us  fuppoTe  a  Spheroidal  cask  pofited  as  above,  the 
.length  32,5  inches,  the  bung  27,  the  head  23,  the.  content  of  this  cask 
will  be  59,95  ale  gallons :  then  let  the  wet  inches,  be  8,5,  1  demaxid 
bow  much  liquor  there  is  in  the  cask,  and  alfo  the  vacuity  ? 

,5000  '    * 

3**5)^*500001,2615  =  under  ,500 

Jo),2385(,02385  =  ^  of  the  wants  of ^5000 
,2615  rr=  the  wet  quotient 

Difference     23765 
The  Content     59,95 


118825 
2x3885 
213885 
1 18825 


•*M«M» 


14,2471175  =  the  content  of  the  liquor. 

32,5 


37<  Malt  XJMJCINO. 

3ai5)24,ooooo(,7384     *      ^    r-  ♦■ 
.     -  ,5000*  i*      *j..:..    ' 


«.  J  • 


lo),2384f46«|84 

•^^73840  Drf  qaodent 

,76224 

59,95  2=  Content 


hill 


N 

As 

3^.5 
A 

As 

100 

N 

A? 

3i>S 
A 

As 

100 

381 120 

686016         ' 

686016 
38II20 

I 

45,6962880  =r  Vacuity 

14,2471175=7- Ullage 

59,9434055  =  Content  of  the  caflc* 

By  the  Sliding  Rule. 

SL        N      SL 
;  100  {;  8,5  t  24;  which  rcfcrvc.    Then, 

B  A         B 

59*95  •*  24  •   H>3>  content  of  the  liquor. 
For  the  Vacuity,  ' 

SL        N      SL 

;  100  t:  24  :  76  j  Which  rcferve.     Again, 
B  A        B*  "^    ' 

59^95  -  7^  •.  '45*^  the  vacuity 
,  +H>3  the  ullage 

•  59,9  Content  of  the'cafe.      •     ' »        • 

JV(!?/^«     The  difference  between  the  fum  of  the  feparatc  parts  thud 
found,  and  the  whole  content  of  the  caJk,  is  occafibned  by^the  lihepf' 
fegments  being  adapted*  to  one  particular  fort  of  (Jiffc  only  5  wli<^h  is 
not  material,  and  near  enough  the  truth  in  practice. 

LXXIV.    MALT  GAUatNG. 

pROB.  I.     To  gauge  a  mattJierU /quafe^  oiTohlong  ciftern^ 

RULE  I.  v;.;    ' 

MEASURE  the  length  and  breadth  of  the  ciftetn,  in  fcveral  places, 
and  in  cafe  you  find' a^yv^ri^tionj,, add  the  lengths  or  breadths 
together,  and  divide  their  {\im  by  the  number  of  dimeniions  taken  of 
each,  and  the  quotient  will  be  a  mean  length  ox  breadth ;  and  at  the 
fame  time  alfo,  the  depth  of  the  ciftern, 

2.  To  find  the  area  of  the  ciftern,  multiply  the  length  by  the 
breadth,  and  that  product  multiply  or  divide  by  the  proper  factors  for 
fquares  malt  bufhels,  in  page  346 ;.  arid  the  product  or  quotient  will  be 
equal  to  the  area. 


Malt  GAtJOiNd-  a^ 

£xAMFLt.    There  is  a  ciftem,  whofe  length  b  1 14  inches^  btedtb  ' 
g%,g  inehesj  and  tbe  depth  36  i^Khet;  what  ii  the  aiet  it  ono  isslfc 
deep? 

114  s=  Length 
58^5  =  Bxeadth 

~57d 
91a 

570 


al50j42)6669^oo(3ji  =:  Area  in  boflidt 
645126. 

217746  ^ 
2x5042 


269S 
ByiheRulf. 

A  B  A       B 

As  2150142  :  114.::  58,5  ;  3jI  =  Areaasbefefe* 

^«/#.  If  any  depth  in  inches  be  multiplied  by  the  area,  the  poixiffl 
will  be  equal  to  the  eontent  of  the  ttisdt  ifi  the  ciftern. 

Prob.  t^     Ti  gattge  a  maltfter^s  rounictfterm 

RULE  I.  Take  mean  diameters  between  every  fixi  or  ten  inches  of 
the  depth,  and  at  the  fame  time  take  the  depths 

24  Find  the  are^  of  each  mean  diameters  then  fquare  the  diameters^ 
ind  multiply  or  divide  each  fquare  by  the  circular  faftors  for  malt 
buflielsi  in  Page  346^  and  the  proAift  or  Quotient  will  be  equal  to  the 
feveral  areas  reqttiti6d« 

Example  Siif^e  die  depth  t£  the  ciftem  be  30  inches,  and  the 
diameter  ^t  5  inches  from  tl^  hafe  29,6  inches,  at  15  inchies  from  the 
bafe  the  .<diaaietfr  is  ^^  inckesj  and  25  inches  from  the  bafe  the  dianteter 
is  36,2  inches  ^  riequired  tie  refpeftive.  areas  rf  the  meaa  diameters  fer 
malt  bufhels. 

•  «  * 

Mean  diametet  s:  29,^ 

.  .  1776 

^664  :   .• 

.  2737,92)877S,i6o(,32  the  lower  alt< 
821376 

547840 

2j6  ^ 

.  And  in  this  manrier  the  other  iretf  itt  fbond  t&  be  «4<''*  AiQ  /48« 


37| 


As 


JO 
f  5»»3* 

I  5»»32 


9X  f**  Jf/fr       ^ 


C 

I 

I 
I 


\l 


m  • 


33i9 


,3«  =±  fft  arttt 
^40  =  2d  area 
^48  ^  3d  area 


»' 


l^ote.    All  depths  that  are  taken  in  this  ciftcnif  muft  be  mnki^dieil  bjT 
the  lefpe^ve  areas  to  which  they  belongs 


/ 


PaoB.  Z*     ?*»  WW  ^  <^*f^^  ^  W^<   i^  f /£W^  ^''  pWmt^  frame, 

ani  find  the  conf,pf^tf,  toe  fame ^ 

RULE.  Mttltipl/  the  lengthi  bres^t^^  and  depth  together,  and  tliat 
produd  divide  by  the  fqaare  cuvifqr  Ibr  iifialt  buihels^  in  Page  346^  and 
the  quotient  will  be  the  content  of  m^t  in  the  couch,  ' 

Example.  What  is  the  co^t^t  qf  a  couch  in  malt^  bufhelsj  whofe 
length  is  105  inchesi  breadth  10^  inche^  and  de|i^h  20  in(^C9  ? 

105  5=  Length 
420 

":      mo. 


10920 

to 


*itjiOi4.2);2i84o6,oo(ibt,^^  G^      isburtiels. 

Sy  the  Rule. 
A,  B  A  B 

A$  ap    :    105.    ::    iq±    ;    ioi,5,.Con^  as  b^ipe. 


'Pro  B  •  4.     Tii  find  the  cf>ntent  of  a  epuch,  prjhpfof  maltf  hdplng  thie 
'*'    '  *     '  ^      'hkgihf  h/eadfhi  dnd'deptk  ^t'uenln  inches* 

RULE.  Multiply  half  the  length  of  the  floor  by  the  breajdthf  and 
tliat  produdl  by  the  depth  ;  from  this  laft  produ^,  put  of  th^  figona 
to  the  right  hand,  and  it  will  give  the  content  of  the  floor  (even- bufiiels 
too  much  in  every  100  ;  which  etcefs  may  te  dedudled,  either  by  fub- 
tradlion  or  multiplication. 

If  the  malt  dtvifor  had  been  2ooo/  this  method  would  havj  anfwered 
witl^out  any  dedudlion;  bat  flnce  it  is  2150,  the  iiu4tiplying  by  half  the' 
kngth^or  breadth^  will  give  tod  much  ;  to  reqsedy  this^if  you  multiply 
the  produA  of  the  length,  breadth^  and  depth,  by,  93^^  you  will  find  the 
tf ue  content.  > 

Or,  if  you  fubtrad  (even  buiheU  for  every  ioo,  aod  ,7  for  etcry  10 
irufhels,  or  ^07  for  every  Angle  bufliel,  you  will  h^  the  contents 

Ex  AMP  L  £ ., .  Suppofp  ,th?  length  pf  a  floof  be  400  inches,  breadth  2 15, 
and  dqptth  4&  in<^s,2. what  u jl«LCQftt^t>iR  malt -bu&dt }   ' 

.«i5 


T- 


r 


-*fj^Brfeadtfc  ^     By  Subf  raaioir;     . 

*0Q ^ Half  the  Icnytfc  '   •         i72  =  Prociuft^ 


43,000 


12,04. 


■m    I    I 


■J.,  f 


4s  Depclr  159)9^  Content  as  beforet 

172  For  100  deduA  7  bu%l$ 

,9}  For    70  de(lu6l  4,9 

For      2  dedud  0,14 


*■  ■> 


5'« 
1548  Sum    —    12,04 


159,96  Content  in  Bttfiiels,. 

LXXV.    MONEYING  OF  CHARGEST.       , 

Pbp^L'EM  If     ?«  mtHtj  GaaJt  at  t|i/.  fer  foMinl*  " 

RULE. 

CUT  pflT  the  rl^t  hand  figure,  which  count  fo  m&ny.  pmo  aiid 
farthings,  and  thoTe  pn  the  left  hand  will  be  fo  many  fhillings  and     ' 

katf-pence, 

ExAMPLEf    What  is  the  duty  of  364-  pounds  of  flieep*skins>  at  i^d^ 
|er  pound  ?  «         '  v  ^ 

36I4  =:  s6sf  36  half-pencer  smd  four  times  five  farthings. 

36  (hillings         =r  I    16     o 

36  half.pence     zc        o     1     6 
4  times  i|/«    =005^  ' 


••PiMi«>* 


Anfwer    i  17  1 1  the  duty  requifed. 

y 

-  PitoB.  «»     7*0  «o»^  goodi  at  the  rate  of  30A  per  cent: 

RULE,    Divide  the  value  of  the  goods  6y  g^  and  to  the  quotient 
add  its  halfj  whofe  fum  will  be  the  duty  required* 

GxAMFtt.    Suppiofe  thd  value  be  fix  potinds^  ten' (hillings,  and  ten 
peace  5  what  will'  the  duty  df  the  fa|ue  aihouht'  to  ? 

£.    4.     d. 
5)6    10    lb 

4"  o     '3       '3=  One  half 

Anfwer    i     19      3  the  duty  required. 
Or  the  fame  may  be  found  by  mnltiplying  the  value  of  die  goods  by 

3C2  pKOBt  3*. 


3l«  MOMEYING  OF  CHARGES. 

PtOB^  5f     7%  monij  goods  bt  th  rau  of  t  ;/•  /^r  ^tni. 

RULE.  Divide  the  given  value  of  the  goods  by  5,  apd  from  tfa# 
quotient  fuhtract  one  fburtK.^p^ti  the  renaa&xler  wui  i%  the  duty 
required. 

Example.  SilppoTe  the  value  be  five  pqfUods^  ^gRt  fliill&igs^  and 
four-pence  i  what  is  the  duty  I. 

I.    u     i, 

S)j.     •      4 
Its 

■'■  y 

AnfWer  o    16      5  thethty  lequired. 
Or  the  fame  may  be  $>und  bf  multiplying  the  value  of  the  goods 

PiLQB,  4«     To  money  good^  at  fht  rati  of  iBL  fer  ciHf^ 

RUtiE.  Divide  the  value  of  the  goods  by  5,  aM  from  that  quo. 
tient»  fobtraA  half  of  its  pi>^  fifth  i ,  the  remainder  will  be  the  dntv 
required.     * 

Example.    Let  the  value  of  the  goods  be  23/,  td  find  the  duty^ 

••  ■    jf;-'  -r^-u  '^  d.    '  •»'/  '     -•  •    '. 

'   '    '   :     '5)25'     '^O    "^  *9?:'  -^  :'l  \  -5  ■  !,   -.'  :;, 


■  ■   ■ 


^4    ri    ;  a=if  - 

,1    I.      ,.  II..  I  «!■  w  *^-  "^  ':'.■"'•     ■  ♦<    , 

'  — o    '^  9       4-|.  =  |ofthe^ 

"^  "■  * 

Anfwerjf.  42       9-}  the  duty  required. 
Or  the  feme  may  be  found  by  multiplying  the  value  oJF  the  goods 
by  ,18.  Tr  ,  : 

,  Frob.  4*     To  find  the  duty  of  any,  num^f^  of  harreU  of  viStualfers 

firong  heer,  at  Sjr.  Jter  barret 

RULE.     Multiply  the  giv^  number  of  barrels  by  4,  and  the  pro- 
5: 1  jli^  ^i  he  poynds,  except  tijc  units  figure  of  the  prodikl,  which  will 
be  fo  m^iny^two  (hillings ;  "to  which' ad^^^         Bfikjney  for-  the  firkins  (if 
any)  and  that  fum  will  be  equSl  to  the  difyW; the  whdte.  - 

Example.    What  is  the  duty  of  325 1  barrels  of  viduallcrs  ftrong 
jM»er,  at  eight  (hillings  per  barrel  ? 

I?!  ?=  number  of  barrds 

4 

130,0 
4.       ,4^,  =  Barrel^ 

Hcni:  V  — '. — "  '  ^       "■ 

Apfw?r/.i^o    4  pRQ5t  J, 


.  .  fmatl beer^  at  is.  /^JpertatuU^  -*" 

RUli   Vo'^tiicWen^ni^^ 
sfld  if  there' W  any  ^Wrs; 'add  i^'Kiohliblf^fdr'HM.  '^The  fmn 
of  tlif^,^l)(>}p,,'w;ill;.Jbe  cqaal^to^thc  duty  in  Shillings  and  petee>  wftkk 
fdluve  into  pburld^,  anil  it  is  done?'  '  '   '.        y'^  ^      i.i  im  /^  ^ 

ExAMPEB.    What  is  the  duty  of  >99;^  barrels  of  rictii^ers  fxnatt 
becr^  at  one  (hilling  and  foi:^r^peni(;e  per  barrel  ? 

3)295  ssjuimhei-'icti  barrels 

98  ^  4  =  i  of  the  given  number 


*'•-    T     -^  •      '     •'  < 


' '  •  « , 


iC»i9  *4  o    Anfwcr 

Aiidin'^is;iuatlnef*niay^€%aillOttRt  of  the^aty  of  j^ij^-^other  fort  of 
goods -beNfc^oid*  . 


P&o B  •  6.  7*(7  ^»//  /A^  dra*whaei' of  any  number  cf^trvit  of  *vlSnaUers 
s     ^  finmg  heefy^at  IV  %d^   or  fmallbeer  at\\d*  ^^'. 

RULE.     The  drawback  of  one  barrel  of  either  ftrohg  br^finall  beer*    ' 
being  multij^ied  by  the  nqtmbei^of  haf t^^  gives  the  anfwer. 

£•  i^    What  U  the  drawba^  of  91  barnds  of  yictiiallers  ftroog 
)ieer>  at  one  (hilling  and  ?i£^-^nce  per  barrel  f 

u  ^*  iff*  ^    ' 
18 


-.     ."■  •'     K 


.  ;9X,I0   4-    «    -91 


—  ■»■ 


f  ♦ 


,  i      -.'.f       ic     o  *. 

E;fi^*:(  Suppolf  a.  Tictn/allar  be  charged  with,^5  barrelsioF  ftM,  beff^ 
firhat  m^  h^  aUowed  him  fpr  drawba^  »t  4^;  per  tiarre)  f  ^ 

d.  ■      '' 

5       ■"    ■- 


' "  ,    >,    11 


jC,o    8    4  AnTwer,   ' 

PlOB.  7. 


^rA 


wV.      'f 


*i— - 


PitOB,  i^     Tq  Uduce  the  grd/i  bujkttt  of  mib^  tdkiH  hi  the  ti/Nf^ 

c'ouchi  and  Jiour^  /q  ntdt  bujbels^ 

'  IIULE.  It  IS  Xuppo&d  that  barley,  after  it  is  fifd  w€ttid  or  fteepecl 
in  the  ciilorp^  ai>d  ft(>od  there  its  proper  time^  and  froni'tlieoco  einptieii 
into* the  couch,  and  lain  there  aboiit  30  bour9,  rifes  or  incream  to 
^boat  \  part  more  than  it  was  before;  therefore,  4  buQieh  in  every  aa 
afe  to  be  atlo^ved  fcrr  that  incr^afe^ 

Bat  when  the  malt  has  been  oQt  of  tlfe  ciftem  above  ^^q  hours,  it  \% 
deemed  to  be  a  ^kdf  of  naalt  >  ^nd  it  is  fuppofed  that  a  bufhd  of  diy  bar-, 
ley,  thus  wetted  and  iieeped,  &c.  and  afterwards  thrown  out  into  the 
floor,  and  there  grown  according  to  the  ufual  cuftom,  will  increafe  or 
life  to  two  bufhols,  or  double  to  what  It  was  before;  therefore^  lo 
buihels  in  every  20  are  to  be  allowed  fpr  that  Ihdreafe« 

In  order  ro  find  the  proper  faetors  to  reduce  e|teh  of  thefe  bafhds  to 
tk/eif  ei|vu^vakm  vaiue  in  neat  buihels,  obferve  the  ftiUowjiig  iBethoi}. 
I ,     For  the  ciftern  or  couch  buihels. 
From      2o  =  bufhels 
^ubtBace    4  =^  |- 

Remains  i^  zz^f  22  ,S,  factor  for  ciftern  or  cpooh  buihek« 

If  any  number  of  bu(hel^  from  dfiieni  Or  ooodi,  be;  muItiplKdr  bj? 

the  above  factor,  the  product  will  be  equal  to  the  neat  bufhels* 

ExAMPLi.     In  200  bufliels,  from  ciftertfor  <»ticli^  lipte  mjiily  it6i| 
bufhclfi? 

200 
,8   • 


Anfwer     160,0  neat  buihels* 

2.     For  the  floor  bufhels. 

There  being  10  bufhels  in  every  ?o  to  bc"  allowed  for  the  increafe  of 
floor  bufhels,  therefore  the  floor  bufliel  is^^r  ^J  =  ^  ==  ,5,  a  common 
factor  for  floor  buihels. 

If  any  number  of  floor  bufliels  be  multiplied  by  the  above  &ctor,  the 
product  will  be  equal  to  the  neat  bufliels. 

^^ExATyrrLE;  Itr  26b  bufliels  from  the  flbor,.  howmiitir^^T  bufteb  I 

260' 


Anfwer  1 30,9^  neat  bufliels, 

Pa.OB«  8.  7'(7  find  faifon  for  reducing  of  couch  bujheh  into  floor  hujheh  i 
and  on  the  contrary  ^  for  reducing  floor  hufl>eh  to.  couch  bu/heh, 

RULE  The  factors  found  in  the  lafl:"pf<5b';  are  to  each  other  as  unity 
to  the  required  factors  ;  therefore,  thfe  ptoportiopsare  as  follows  : , 


iJ:.    M  iS  S  *S  ^-  '  *  '*^'  the  feftctf  fbt  conch  bufli^U* 

ed.     As  ,8  •  ji5,:.:  I  1  *§2J>  th?  fador  for  floor  bii^eU. 

Or  tHe  ehaT|;e  may  be  feundi  by  mqltiplying  the  floor  bulhds  hy 
^Gtjl  I  and  lif  t|e  prc^^c*  l)c  ^^^  t"^^  ^^^  bufliels  from  the  beft^  the 
charge  wiU'^lfiiom  the  floofj  but  if  lefs,  then  frcnn  the  befl  of  the  ciflern* 
andcoueh.    > 

ExAMPLfi.  Suppofe  the  content  of  9  floOt  gauge  of  malt  be  2(1 
buihels^  and  the  content  of  the  beft'^  ciftem^  or  coochf  were  206 
baihels  j  from  which  will  the  charge  arife  ? 

Vftitj       Fadi         Couch 

-^   ,As  I    :  .  i;6  ;:   200 

200 

-  ■> 

Ai^wer  320|0  floor  bofhela* 
Or  thus>       ^  260 

.  Atifwer  320iO  the  fani^  a$  b^ft^*, 
By  the  Rule. 

S      A  B  A        .      ' 

As  1   ;   ij|6  i;  200    1  320  fljD^r  buftiels. 
liy  which  I  find  the  amount  of  the  couch  ia  :;=.  3J£Q  floor  buihels>  that 
is  59  bufhels  moie  than  the  number  of  floor  bu4ifl$  before  found>  there^ 
fore>  the  charge  will  arife  from  the  couch^ 

Or  the  fame  may  be  found  by  this  propof  tioa  i 
fi    ,  A  ?        A 

As  t  !  9625  \\  ^io  \  100$  couch  bufhels^ 
t^iom  whence  it  a^ib/^pp^s.  th^t^  this  csinch  gauge  4s,  tlie  \xSl^    - 

I^ltOB.  §•     7*d  j^</  the  dutjf  of  any,  nnmbex  of  bufieli  front  fks  <\jicvn 

or  couch. 

RtTliE*  The  duty  of  i  bufliel  of  malt  frQffl  cifterri  or  couch^  with 
the  allowance"  of  4  iii  20^  or  the  4-  part  is  u.  6\d.  $4.  parts,  which 
Te4ueed  to  the  decimal  of  a  pound  nerling;^  is  »Q5.25^  the  common 
fy&ot :.  now  if  any  .hcunber-ol^  bufliels  frOni  eiflem  or  coach  be  multi- 
plied  by  the  above  fador^  the  product  will  bo-  equal  tct  the  duity  in 
pounds^  and  decimal  part^  of  a  pocind«. 

Ei  I  '  HciW  much  will  the  duty  EJ.  2.  How  much  will  the  duty 
of  X20  bulhels  of  malt^  from  the  of  2jSq.  buihfils  of  malt  fron^.the 
ciftem  or  couch^^  am6unt  to^  at  beft  of  the  ciil^rn  or  couch  amount 
tS4  ofy.  ,4  tenths  per  bufliel  ?  to,  at  isLo^d^  ,4  per  bufliel? 

,0525=Faaor  ^f25  =  Faaor 

1 20  ±z  No.  of  bufliels  260  =  No.  of  bufliels 


^^Soo  ji^^od 


5*5 


1050. 


6';^3QPO"Anfw*  6L  6u  od.       a^.  15,6500  ==13/^  13^.  duty- 

20  ^  '.."... 

^Q  pROBi  10; 


m  *TO  MONEY  COUCH  BUSHELS. 

^lioB.  10.    Yofni  the  duty  of  any  nwmhr  of  it^httt  ft^ik  the  floors 

KUL£.  This  may  be  done  \xj  a  &^orj  which  it  finind  as  foUows  \ 
The  duty  of  i  bulhel  of  malt  from  the  door^  with  the  altowanoeof  loin 
every  20y  is  ']d.  s^rs.  i^tentbsy  which  reduced  to  the  deciaal  of  a 
ihilling,  is  =  ^65625^  the  fador. — Now  if  any  nomber  of  bq&els  from 
the  floor  be  multiplied  by  the  above  faflori  the  prodoA  will  lie  eqmi  te 
the  duty  in  (hillings^  and  decimal  parts  of  a  fliilling. 


■ 

Example.     What  is  fhe  doty  of  400  buihels  of  mah  fiOm  the  floor^ 
at  7|</.  iStenths  per  buihel  ? 

fi^tii  =s  Fador 
400 


2|0)2)629$OOOO 

13,125 

26 


2,500 

12 


6/>  Anfwer  13/.  zs,  6d*  the  daty  requiied* 

Or  thttss  'jy.f^tentbtf  reddcedio  the  decimal,  of  a  pound,  =r  ,0528125/ 
the  common  fador,  by  which  if  you  multiply  any  number  of  bufiiels  from 
the  floor,  the  produA  will  be  the  duty  in  pounds  and  decimal  parts  of  a 
pound» 


ExAMPLfi.    What  is  the  duty  of  So  buiheli  of  malt  from  the  floor^ 
at  7|/.  ,5  per  bufhel^ 

,0328125  !£s  Faftor 

80  s:  No.  ofbuChels 


2,6250000 
20 


12,500 
12 


6,9  Aftfwer  2/.  12/.  6d.  the  duty  requiiefii 

And  in  this  manner  may  the  duty  <^aiiy  number  of  buihelf  of  mair, 
Irom  the  fioor^  be  &und  r 

Pao».  n. 


MOlsffiyiNG  OF  CHARGES.  jgj 

PftOB.  tl;  Tefind^jkfydutj^  ^f^^y  number  , of  barrels  of  common 
breiAjets  ftrong  beer^  at  eight  fit! ling  t  per  barrel,  ijo'ttb  the  allofwanu 
ofziini'vemiBkrrefs;     '   / 

RULE.'  ;  Xi}is  Qiay  be,aon(^by  nnding  a  factbr^  thus  : 

The  doty  of  2.3  barrel^)  at  8/.  per  barrel ,       =£    9     4 
Allpwance  out  of  23  blirrels  is  a^^  and  duty     s=     i     o 

Duty  of  23  barrels  of  cooimon  Iwewers  X  beer  ra     8     4 
Then  the  proportion  for  the  factor  is 

Bar^  £i         Bar 4 .      Decimal. 

As  23     I     8,2     II     1     I     ^35652,  the  common  factor* 

Therefore,  if  any  number  of  barrels,  and  quarters  of  a  barrel,  reduced 
to  a  decimal,  be  multiplied  by  it,  the  product  will  be  equal  to  the  duty 
in  pounds,  and  decimal  parts  of  a  pound* 

Example.  What  is  the  duty  of  i^of  barrels  of  common  brewers 
ftrong  beer,  at  eight  (hillings  per  barrel,  with  the  allowance  of  2| 
barrels  in  23? 

,35652  =  factor  for  ftrong  beer 
150,5  :t=  given  number  of  barrels 

1782600 


53,656260  =  53/.   13J.  i^d,  the  duty. 

Pros.  it.     To  find   the  duty  of  any  number  of  barrels  of  common 
.  bre^wers  f mall  beer,  at  one  Jhilling  and  four-fence  fer  barrel,   tht 
€tllo<wAnce^ being  t\  In  e^vetyi'^ barrels. 

There  muft  be  a  factor  found  for  common  brewers  fmall  beer,  as  well 
as  ftrong,  in  the  following  manner  ;        "         .   « 

The  duty  of  23  barrels  at  u.  4^/.  per  barrel     *     ==     i    10     8 
The  allowance  of  .if  barrels     -     -     .^^^^^^A'zi:     0     3     4 

Theduty  of23  barrels  of  common  brewers  fmalfbcer  t=     17     4 

Then  the  proportion  for  the  factor  is^ 
Bar.  £,  -5^-     Deci.  ofj[^ 

As  23     ;     1^366     ::     i      :     ,05942^  the  factor. 

Therefore,  if  any  number  of  barrels  and  quarters  of  a  barrel,  reduced 
fo  a  decimal, li|e.|nakipUed:byit^  the  product  will  be.equal^  to  theduty 
in  pounds,  and  decimal  parts  01  a  pouiif/         '  "*       .    .     ^ 

3D  Example 


386  MONEYING  OF  CHARGES. 

ExAMPLf .     What  will  thfc  duty  of  152!  barrels  of  commop  brtWefS 
fiiiall  beer  junoont  to,  at  one  (hilling  and  fbut«pence  per  barrel  ? 

152,5  =  Given  number  of  barrels 
,05942  ==:  Factor  for  fmaii  beer 

3050 
6 1 00 

137^5 
'   7625 


9,061550  ss  9/.  IS.  2\d.  ,3  The  duty, 

pROB.  1 3.     To  find  the  duty  of  any  number  of  barrels  of  common  bretOm 
en  table  beer,  at  three  JhtlVingt  per  barrel^  *with  the  ai/o^wance  of 
'    2|  in  e'very  23  barrels* 

By  reafon  of  this  allowance  there  will  be  alfo  a  fraction  in  the  ^oe  - 
of  one  barrel ;  fo  there  muft  be  a  factor  fourxd  for  common  brewets  table  * 
beer,  as  well  as  for  ftrong  and  fmall. 

The  factor  is  found  in  the  following  manner ; 

jC«   '•    d. 

The  duty  of  ^3  barrels  at  3^.  per  barrel  is  3     9     o 

The  allowance  of  2-J^barrels  is     .     -     - .  o     7     6 
The  duty  of  2  3  barre  Is  of  common  brewers  table  beer  is  3     i     6 

Then  the  proportion  for  the  factor  is, 

^ar.  £•  Bar,  '  Decimal  of  £. 

As   23    :     3,075     ;:     i     :     ,1336956521739130 -f- The  fector. 

Therefore,  if  any  number  of  barrels,  and  quarters  of  a  barrel,  of 
common  brewers  table  beer,  reduced  to  a  decimal,  be  multiplied  by  the 
above  factor,  the  product  will  be  equal  to  the  duty  in' pounds,  and 
decimal  parts  of  a  pound. 


Example.    What-will  the  duty  of  40  barrels  of  conuaon  brewers 
table  beer  amount  to,  at  3^.  per  barrel  ? 

,1336956^521739130  =  Factor  for  taMe  beer 

40  =  Given  number  of  barrels 
i  '     .  £.   .J.     </,    fr.    pts, 

5,3478260869565200=   5     6   II     I      21  The  duty  required. 


The 


r 


MONBYING  OF  CHARGES.  jf  7 

Tiie>  common  rale  by,  which  tables  for  that  purpofe  aremadcj  is  thus: 
Bar,     jf.,    s,    d^     ^  Bar* 
If  23    :    3     I     ( 


20 


23(6 1  (2i:  %d.  £r.  ^the   duty  of   i    barrel;    therefore, 

46  all  the  fra^ion^l  parts  in  common 

Yc^  brewers   tables   for  beer,    are  fo 

12  many  partsof  23  of  a&rthing. 

23) -"^(8 

8  * 

■ 

Prob.  14.  7o  find faBon  for  reducing  the  odd  gallons  of  one  denomtna» 
Iton  to  their  equtifahnt  ijalue  in  that  of  another  denomination ,  fo 
that  they  may  produce  the  fame  duty, 

RULE  I.  If  the  odd  gallons. to  be  reduced  only  differ  in  duty,  and 
there  be  the  {a;nie  number  of  gallons  to  the  barrel,  hoglhead,  &c.  then 
the  fador  may  be  £>und  by  dividing  the  pence  that  one  fort  is  charged 
per  barrel  or  hogihead,  &c,  by  the  pence  that  the  other  denomination 
is  charged  at,  <vice  fverfa^ssA  the  quotient  will  be  the  fadtor  required. 

2,  When  the  odd  gallons  to  be  reduced  not  only  differ  in  duty,  but 
alfo  in  the  number  of  gallons  to  a  barrel,  hogihead,  &c.  then  the  fa^or 
will  be  found  by  multiplying  the  pence  that  one  fort  is  charged  with 
dvty,  by  the  number  of  gallons  in  a  barrel,  hogihead,  &c.  of  the  other 
fof  a  dividend;  which  divided  by  the  product  of  the  number  of  gallons 
to  the  barrel,  hogihead,  hogihead,  &c.  and  the  duty  of  the  other,  yic^ 
nitrfa^  the  quotient  will  be  the  faftor  required. 

E.  I.     Required  to  jind  a  factor  to  reduce  ilrong  beer,   at   eight 
Hillings  per  barrel  to  fmallj  at  one  ihilling  and  four-pence  per  barrel  ? 
By  Rule  i. — Firil  8f,  =r  96^/.-:-  16=6,  the  factor  Required. 

£.  2.  It  is  required  to  find  a  factor  for  reducing  fniall  beer  to 
foong,— See  the  firil  example*  ' 

By  Rule  1.-^96)  16,000  (,166,  the  fa<;tor  required. 

E.  3,  It  is  required  to  find  a  factor  to  reduce  odd  gallons  of  cyder, 
at  18 J.  9^.  o  qrs,  ,S  per  hogihead,  containing  63  gallons,  to  its  equiva- 
lent value  in  gallons  of  fmall  beer,  at  ix,  per  barrel,  whofe  barrel  contain 
34  gallons  ? 

By  Rule  2. 

.  The  duty  of  a  hogihead  of  cyder,  i  8j,  9^.  o  ^r.  ,8  =;;  900,8  qrs. 
And  900,8  qrs,  X  34  gallons  =  30627,2,  the  dividend, 
Alfo  48  qrs,  X  63  gallons  =  3024,  the  divifor 
/•  30627,2  -f-  3024  =;  10,128,  the  fa^or  required. 

3  D  2  And 
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TO  li'IND  FACTORS. 


And  in  this  nianncr  yoa  may  find  factors  to  reduce  any  number  of 
odd  gallons  of  one  denomination,  to  their  equivalent  value  in  thofe  of 
another.  '  >  -        , 

Note.    The  drawback  muft  be  taken  out  of  both  ftrong  and  fmall 
b^er  before  it  be  reduced,  as  in  the  above  example* 

JpROB.  1 5.     To  find faBors  for  reducing  ale  meafufe  to  nvtne  and  corn 

fkeaj'ur^  \  and  e*contrai  corn  to  ale  and  ivjne  mea/mre. 
To  per&fm  which,   oblerve   fbe   following  proportions,   which  arc 
wrought  by  the  Rule  of  Three  Inverfe. 

1,220779  factor  for  ale  to  wine. 


282. 

»3i 

231 

282' 

282 

2150,42 

2150,42 

# 

28A 

»3i 

2150,42 

1^150,42 

f 

^3^ 

-wine  to  ale. 
-ale  to  com. 
-corn  to  ale. 


-wine  to  com. 
•Vprn  to  wine. 


,819148 

7,625602 
,107422 

91309177 
Tfje  Use  of  the  foregoing  Factors 
Multiply  any  number  of  gallons  of  ale,  wine,  or  corn  meafure,  by  its 
poper  faftor ;  the  product  will  be  the  number  of  gallons,  reduced  to  the 
meafure  required. 

Example.   Required  to  reduce  6^  gallons  of  wine  to  ale  meafure? 

,819148  ?=  Factor  for  wine  to  ^le. 
63 


24^444 
4914888 


Anfwer   51,606324  gallons,  ale  meafure. 

And  thus  may  any  number  of  gallons  of  ale  meafure  be  reduced  to  com 
or  wine  meafure  t^  the  ^help  of  the  foregoing  factors. 

The  tvay  to  find  flzy^' Factor  is  asfollonvs: 
•Let  a  =  nqmber  of  gallons,  a  hoglhead,  &c.  b  =  number  of  gallons 
in  a  barrel,  &c..f  =  duty  of  a  hogftiead,  &c,  d  =duty  of  a  barrel,  &c. 
^d  X  =  the  factor  required. 

be 
Then-tf  :  b  V.  c  I  d  y,  x,  and  «  </x  =  be,  whence  ;t"=  —-,1    the 

a  a 

factot  required. 

When  the  number  of  gallons  in  each  are  the  fame,  and  t^e  difierence 

Is  only  in  the  price,  then  a  zn  b  ^nd  x  ::=  - — 

d» 

t^ROB.  16.     To  find  favors  for  falaries^  both  for  common  and  leap  years, 

at  any  rate  per  annum*      '  ^ 

RULE.  As  the  number  of  days  in  a  year  is  to  the  falary  per  annum, 
fo  is  one  day  to  its  falary  ;  which  decimal  of  the  falary,  for  one  day, 
will  be  a  proper  factor  to  find  the  falary  of  any  p^mb^r  of  ^ays  at  ^hat 
r^te. 

£3(;ampl?. 


TO  FIND  FACTORS. 


^H 


£xAMPLB*     If  the  fakry  be  5/.  p\er  annum,  what  will  the  bRon  be 
at  that  rate,  both  for  a  common  and  leap  year  ? 

*  Days.  ^.  J^*V^:  j  DecimaL 

As   ^6$     15     \l     I.    I     90156999  the  fa^r  for  a  common  year. 

Days*  ^.  Day,  Dteimah. 

As  366     I     5     !I     I     \    ,013661,  the  fadlor  for  a  leap  year.  And 
in  this  manner  was  the  following  Table  of  Fadors  computed. 

A  TABLE  OF  FACTORS  FOR  SALARIES. 


Salaries  per 
anru4m. 

FaBors 
for  a 

tommon 
year. 

Faaors 
'  fofo. 
leap 
year 

Salaries  per 
ahnutn. 

* 

Factors 
for  a 

common 
year 

FaSors 
for  a. 
leap 
year. 

£.     s.     d. 

'    jC.    ...     d. 

500 
10     0     0 
1500 
20     p     0 

25       0        Q 
30       0.0 
40        00 

48     2     6 

50    0    0 
52    0    0 
60    00 
70    00 
80    0     0 
S6  12     6 

>oi3699 

>027397 
,041051 

>o54794 
,068493 

,0^2x91 

,109589 

,131849 

,1369^6 

,142465 

,164383 

,191780 

,219178 

.237329 

,013661 

,027322 

,040983 

,054645 

,068106 

,081967 

,109289 

,131489 

,136610 

,142076 

.163934 

.19*256 

,218579 

.233948 

90  0  0 

1       100    00 

1       115    0  0 

120   0   0 

200  0  0 
300  0  0 
400  0  0 
500  0  0 
600  0  0 
700  0  0 
800  0  0 
900  0  0 
1000  0  0 

.273072 

.3i<5439 
,328766 

.547974 
,821917 

1,095948 
1,369863 

1.64383^4 
1,917808 

2,191896 

2,465811 

2.739726 

,245901 
.273224 

^315574 
,327869 

.546448 

,819672 

1,022896 
1,366119 

1.639344 
1,912568 

2,185792 

2,459616 

2,732240 

The  U/e  of  the  Table  of  Faaors. 
By  the  above  table  the  falary  due  for  any  number  of  days  at  any  rate 
therein  mentioned  may  be  found,  both  for  a  common  or  leap  yefar ;  for  if 
you  take  the  faftor  of  the  rate,  and  multiply  it  by  the  number  of  days» 
the  produ6l  will  be  equal  to  the  falary  due  in  pounds,  and  decimal  parts 
cf  a  pound.  ' 

E.  I .    Suppofe  the  falary  to  be  forty  pounds  per  annum ;  how  much 
.  would  be  due  to  a  perfon  for  fixty  days  ? 

The  faftor  for  a  common  y^ar,  at  40/.  perann.  is  ,109589 

Multiplied  by  the  number  of  days v- *  - 60      f.s.d, 

Anfwer 6,575340^6  11  6 

E.  2 ,     Suppofe  the  falary  was  fifty  pounds  per  annum ;  how  much 
would  be  due  to  an  officer  for  80  days  ? 

The  faftor  for  50/.   r=  ,  r  36986 
Number  of  days     =  80    .' 

Anfwer       10,958880  =  10/.  195.  zd. 

Note.     If  any  of  the  faftors  in  the  table  are  reduced,  they  will  (hew 
th^  amount  of  a  day's  falary,  at  any  rate  therein  njentioned. 


^^  .    TO  flNDt  FACTOHa. 

In  ^tntgAng  examples,  only  the  giofe  fal^ry  is  foundt;.  bat  the 
Officers  of  Excife  are  deducted  gdi  in  the- pound  for  tax  and  diaritjr; 
therefore,  to  find  the  neat  falary^.you  muit  multiply  the  grofs  falary  bir 
>96ft5»  aiii  the  product  will  be  the  neat  falary. 

Sx4M9i»B«  Suppofe  the  grofs  fsdary  to  be  fifty  pounds  per  amMun; 
what  is  the:  oeat  money  ? 

,9625 
50 


48,1250 
20 


2^5000 
12    Anfwer  4SL  zt*  6J»  the  neat  falary. 

6jO 

The  conftmctiofi  of  the  (klary  tables  for  a  common  year  is  thus ;  ^ 
Dayu.  £•    Dayi 

A*  365 :  50  :;  i 
20 

365)1000(21. 

73<> 

270 

12 


365^^3240(8/*  *.    </.    yr,  fts» 

2920  Anfwer    28     3     37 

3,20 

4 


365li28o(3f«; 

185        37  in  its  loweft  terms ;  fo  that  all  the  fractional 
Ig^^^  rr        parts  in  thofe  tables  are  fo  many  73  parts 

of  a  farthing! 

After  the  fame  manner  are  falary  tables  for  a  leap  year '  calculated ; 
pnly,  inftead  of  565,  take  366  days,  and  work  as  before,  and  the  anfwer 
wiU  be  2u  9d%  3f  r,  -ji^  =-  ^^  in  its  lowed  terms ; .  fo  that  all  the  frac- 
tional parts  in  thofe  tables  are  fo  many  61  parts  of  a  &rthing. 

*^*  Tables  by  which  all  the  foregoing  Duties  arc  Calculated  for  the 
Ufe  of  His  Majefties  Officers  of  Excife,  may  be  had  Independant  of  any 
other  Work;  Price  is,  6d.  by  applying  to  the  Author,  Printer  and  Book, 
feller.  No,  iji^SpicealoStreet,  Birmingham. 
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LXXVI.  SUItVEtlNG. 

IN  the  folldwing  ini^ruaions  for  Alrveying,  1  (hall  iriricede  of  tio  ddier 
inftrument  but  the  chain,  for  that  ufed  properly,  is  the  comdeatttft 
for  the  parpo(e  both  in  accuracy  and  expedition. 

The  diain  how  moft  in  ufe  (commonly  called  Gantcr*s)  Contail^ft  4 
jwles,  or  12  yards  in  length,  and  is  divided  into  loO  decimal  parts,  or 
lirtks,  each  link  containing  7,92  inches  ;  and  an  acre  contains  iq  fquare 
chairts,  viz.  to  in  length  and  i  in  breadth  j  the  are  likewife  100,000 
fquare  links  in  an  acre. 

And  for  the  learner's  better  information,  I  haveiiiferted  the  foOQ^hai 
new  Table  of  Square  Meafurc. 
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39*  SURVEYING. 

T!i6  laying  down  of  plain  figures  being  already  tanght  in  poetical 
•cometry.  Part  4.  Sec.  66,  it  is  quite  unnecefEpy  to  enlarge  upon  that 
lobjectin  this  place:  I  (haU  therefore  obferve  to  the  learnerj  that  in 
meafaring  with  the  chain^  he  muft  be  careful  to  get  the  fhorteft  diilance 
bcti^een  any  two  bbjectsj  otherwife  he  will  make  more  of  the  land  than 
it  really  is* 

In  taking  dimenfions  of  a  fields  it  is  beft  to  begin  at  fcMne  remarkable 
place,  and  mm  thence  proceed  according  to  the  fituation  of  the  field. 

It  is  proper  for  the  leamerj  at  his  entrance  into  the  field,  to  draw  a 
figure  of  the  fame  at  random,  which  will  enable  him  to  plan  the  fame 
with  more  certainty,  but  when  he  is  ready  in  the  praftical  part  of  far- 
Teying,  fuch  draughts  will  be  unneceilary. 

When  the  field  is  bounded  by  irregular  hedges,  care  muft  be  taken  to 
ftralghten  them  by  taking  up  ofiT^-fets,  which  muft  be  as  near  the  fence  as 
poffible ;  and  every  perpendicular  muft  be  taken,  fo,  that  if  a  right  line 
was  drawn  from  the  end  of  any  one  to  the  next,  chat  line  would  neither 
include  your  neighbour's  ground,  nor  exclude  any  part  of  that  you  are 
meafuring. 

Pkob.  !•     7i  Tiuafure  and  find  the  tontent  ofi  a  fquare  piece  of  land, 
RULE.  Multiply  the  fide  by  itfelf,  the  produ^  is  the  content. 
Example.  How  many  acres  are  contained  in  a  fquare  field,  each  of 
whole  fides  are  X2  chains  and  20  links,  or  12,20  ? 

1 2,20  =  fide*         Note,  Having  multiplied  the  fide 
12,20  by  itfelf  the  product  is  1488400, 

which  to  reduce  into  acres,  roods, 

24400  and  perches,  point  off  five  places  of 

2440  figures  to  the  right  hand,  the  re. 

1220  niainder  to  the  left  hand  are  acres, 

'  ■    ■  then  multiply  thp  figures  pointed 

1*4,88400  off  to  the  right  hand  by  4,  and 

4  point  o£F  five  figures  to  the  right 

3  C3600  hanA  as  before,  and  the  left  hand 

40  figure  is  roods  5  laftly  multiply  the 

-^ figures  pointed  off  by  40,  and  point 

21,44000  ^g"  gy^  figures  to  the  right  as  be- 

A.   R.   P.  fore,  the  remaining  figures  to  the 

Anfwer     14    5    21  left  are  perches. 

If  you  work  the  links  as  the  decimal  of  a  chain,  and  divide  the  pro- 
Aift  by  10,  the  fquare  chains  in  an  acre,  the  anfwer  in  acres,  &c,  will 
be  the  fame*— -See  the  laft  example  worked  by  this  mcthod- 

12,20  =  fide 
12,20 

24400 

2440  ^ 

1220 


10)  148,8400 

A.  R.  P. 

Anfwer  14,88400=14   3   21  the  fame  as  before.      Prob.  i*      ; 
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■pRpB,  2.     Tp  find  the  tontent  of  a  reQangular  ftece  of  land* 
RUL.E.      Multiply  the  length  by  the  breadth^  the  produd   is   the 
content.  , 

Example.     How  many  acres  are  contained  in  a  reftangular  field, 
whoTe  length  it  X2ji^,  and  breadth  594.0  chains  ? 

1 2, 1 5  =  length 
5,40  =  breadth 

48600 
607J 

A  R  F 


6^56 1  oa    Anfwer       629 
4 


2^24400 

40 


•     ■  9,76000 

Tkob.  3.     To  find  the  content  of  a  trlattgittar  piece  of  iand^ 
RtJLE.     Multiply  the  bafeby  half  the  perpendicular,  the  prorfuft 
is  the  content. 

Example.     There  is  a  triangular  pidce  of  land*whofe  bafe  meafure^ 
io,42j  and  perpendicular  5>22,  what  is  the  content  in  acres«  &c?? 

10,42  =,  bafe 

2,61  =3  half  perpendicular 

< »    II  — 

1042 
6252 

2084 

^,71962  A    R    P 
4         Ahfwer    a      2    35 


2^87848 


35^13920 

Fa</B.  4*     To  find  the  content  of  d  field  that  is  comprehended  undef 

four  nnequal fides ^  called  a  trapezium. 

RULE.  Multiply  the  diagonal  by  half  th^  fum  of  the  perpcndiculani 
the  produd  is  the  content. 

Example..  Let  the  following  figure  reprefent  a  fc^r  tiStA  field, 
whofe  diagonal  meafures  40  chains,  one  perpendicular  7  cl^ains,  and  the 
other  14  chains  ^  what  is  the  content  in  acres  i 

Firft  14  -f-  7=21  fum  of  the 
l^rpcndiculars;  and  21  -r-  2  -c= 
10,5  half  fum  of  perpendiculars  ; 
then  10,5  X  40  =  4^05  and 
420  -y-  10  =r  4^  acretf  the 
anfwer. 


lE 
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The  abchre  dtm^ifions  being  taken  by  a  foar  pole  chain^  the  prodoA 
as  above  is  420  fquare  chains,  which,  divided  by  io>  the  quotient  is  42 
acres,  as  appears  by  the  work  ;  therefore  when  one  or  any  of  your  num- 
bers confifts  of  chains  only,  there  is.no  neceffity  to  prefix  cyphers  m  the 
place  of  liiikb. 

The  common  way  of  meafuring  a  field  of  four  unequal  fides,  is  by 
meafiiring  from  one  corner  to  the  oppofite  one,  whidi  divides  it  into  two 
triangles,  and  in  meafuring  this  line  perpendiculars  muft  be  ereded  to 
the  other  corners  of  the  field,  the  places  from  whence  thefe  perpendicu- 
lars rife  are  found  by  the  crofs'ftaffor  triangle,  fixed  on  your  ftaff  for 
that  purpofe,  fo  this  diagonal  is  a  bafe  line  common  to  both  perpendicu- 
lars, which  may  be  meaiured  by  the  preceding  rule. 

But  you  may  plot  the  former  field  very  expeditioufly,  if  you  meafure 
round  it,  putting  down  each  fide  feparately,  and  likewife  meafure  one 
diagonal,  which  divides  it  into  two  triangles,  each  of  which  may  be  tru- 
ly  piotc^  by  PaoB.  14%  fee.  66. 

Prob.  5.     To  find  the  content  of  any  trregulifr  fields  conjffitng  of  any 
^.  number  of  fides, 

jlr  RULE,  Meafure  round  it,  and  put  down  each  fide  feparately,  then 
reduce  it  into  trapeziUms  and  triangles,  and  meafure  each  feparately, 
which  feveral  dimenfions  colledled  into  one  fum  will  be  the  iuperficial 
content  of  the  field. 

ExAMPkE.  Admit* a  field,  ABCDEF,  confiding  of  fix  unequal 
fides,  whofe  dimenfions  in  chains  and  links  are  as  follow,  viz.  from  A  to 
B  3,15  ;  B  to  C  5,90;  C  to  D4,4o;  D  to  £4,20;  E  toF  11,40;  and 
from  F  to  A  4,00;  what  is  the  content  ? 

Note,  This  and  the  following  figures  are  laid  down  by  afcale  of  lix- 
teen  fiatue  poles,  or  four  chains  to  an  inch. 


*\ 


To  plot  this  field,  proceed  as  in  the  laft  example;  thus : 

I.     Let  fell  a  perpendicular  from  B  to  /z,  and  D  to*,'  to  the  diagonal 

A  C  ;  and  meafure  them  on  your  fcale,  which  produfts  r.dd  together,  ^nd 

multiply  that  fum  by  half  A  C,  and  you  have  the  content  of  the  trapezium 

A  BCD.  .  Let 


.  t 
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2.     Let  fall  a  perpendicular  from  A  to  o  to  the  bafe  F  E,,  and  mea- 
(bre  it  on  yoar  fcale>  which-inaltiply  hyhaK  F  E^  and  the  product  is  the 
;  content  of  the  triangle  F  A  E ;  then  add  the  eootepts  (ogctherj  the  fum 
will  be  the  content  of  the  whole  field.    See  the  wor&%  . 

2,70  =  Btf  3,^^  =  Ac 

3,30  =  D^  5,70  =  JFE 

6,00  =  Sum  248^0  J 

3,55  =  lAC  ,         1775  ' 

■  ■  ■  I        ■     ■*■■  * 

^.  _ 

'3000  2,02350  =  Area  ot  the  triangle  FA  E. 

3000  '  J 

1800 


2,13000  ==  Area  of  the  trapezium  A  BC  D- 
2,02350 

—  A    R    P 

4,15350  =:  Areaof  thewholefieW:::  4    o     24. 

4 


s 


,61400 

40 

24,56000 

Prob.  6i  ,  To  meafure  and  find  tie  content  of  any  irregular  fields  nvhofe 

boundaries  are  curbed  or  circular, 

RULE,  ,  Meafure  the  triangles  and  trapeziums  as  directed  in  the 
foregoing  Problems ;  and  for  the  ofF-fets  multiply  every  two  adjacent 
perpendiculars  by  the  intermediate  diftance  upon  the  bafe  line^  and  half 
th^  product  is  the  content. 

l^ote.     The  intermediate  diftance  upon  a  bafe  line  is  found  \y  fub- 
trftting  the  foregoing  length  or  diftancefrom  the  following. 

Example.  Let  the' following  figure  reprefent  a  field,  bounded  on 
•ne  fide  by  a  fmall  river;  I  defire  to  know  the  content  in  acres. 


3E2    \  ;    .  Firfti 


% 


\ 
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Firft,  fappcrf^  you  enter  the  field  at  A;  meafure  the  fide  A  B,  vrhich 
you  will  find  is  i6,oo. 

Secondly,  meafure  the  fide  B  C,  which  is  10,609  and  as  yoi^  meafure 
take  up  tli  off-fets,  and  enter  them  in  your  field<book,  thus ;  when  you 
have,  meafured  i  chainfrom  B  towards  C,  take  up  the  firft  off-fet  with 
your  ftafF,  which  is  0,50;  at  2  chains  another  off-fet  0,35 ;  and  at  6,25 
you  will  perceive  it  necefl^ry  to  take  up  another  off-fet,  which  you  will 
find  0,65 ;  and  at  7,45  another,  which  is  0,60. 

Thirdly,  meafure  the  fide  C  D,  which  you  will  find  16,30,  and  as 
you  advance  take  up  the  off-fets ;  thus  as  you  meafure  from  C  towards^ 
D  at  3,65,  you  take  up  the  firft  off-fet  =  0,80;  at  4,60  —  i>45;  at 
,i5,oo  — 1,09 9 at 9,40 —^ 0,60 ;  at  io,?o —  i.iojandat  11,10 — ;i,oOf 

Fpurtbly, 
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FoartUyi  meafure  the  fide  DA^  which  is  9^00 ;  and  laftly  meafare 
the  diagonal  AC  19925 j  and  your  dimenfions  are  finiQied  in  the  fidd^  / 
which  maybe  caft  up  as  follows  : 

See  the  work  of  each  ofT.fet  and  trapezium. 

Tof  or  north  off-fets. 


>5o 


ylS 

>7o 


*5o 

I>00 

1 

.5000 


»5o 

.85 


>3S 
i»3o 

lOJO 

3? 


.65 

1.70 

4JS0 
65 


•85     .,>«5o        1,1050 


*50 


>6J 

,60 

2500 
1,5600 


I>20 
60 

^7200 


>455o  ^The  feveral  produds  coUeaed 

I>IOCO  • 


[050 
1,5000 

>7^0QJ 
2)5,1300 


A.   R.  P. 


10)  2,565  =:  Square  chains  =  004  con. 

^  ■.■'•         tent  of  the  north  o£.fets« 
'    ,2565 
4 


,10260 
40 


4,10400 


>55 

2,10 

1,00 


5r«0iJ  Jide  off^fets. 


,5250      2,IQOO 


»5o 
ijoo 

1,50 
1,00 


i>55 
"     ,80 

1*45 

■ 

i»75 
940 

235 

3*4075 

1,00 

,90 


,80 

M5 

400 
400 
160 

2,0400 


,5250^ 
2,1000 

3i4075 
2,0400 

,5000 

1,6000 

1,7100 

2,3400. 


The  feveial 
y    produdb 
colleAed* 


1,90 
,90 


590 
2,60 


5400 
18 


2)14^2225 

10)7,1112    A.  R.    P, 
,71112=0    2     33 

4 


Content  of 
.  the  brook  fide 


2^84448     off-fets. 
'  40 


1,6000        1^7  lOQ       2,3400      33i779*^ 


The 


9^3 


8,7©  : 
8,oo  = 

■  16,70 

3340 
10020 
15030 

i6jo6j;4o= 

•     4 
— i— ^■^— —    ■  ■ 

926160 

40 


SURVEYIl«S, 

Tit  trapezium* 

fir 
Ditto 

=  Stfm  of  the  perpendicuUr  B  c  Ditto 
=  1^  AC  the  diagonal 


A.  R.   P, 

16    o    10  content  of  trapezium 


10 
A 

,46400 
R,   P. 

• 

16 
0 
0 

0 

2 
0 

10  = 
33  = 

;area 
area 
area 

of  trapezium 

of  brookfide  offlfets 

of  north  off-fets 

•   16   3     7  =area  of  the  whole  field. 

Note^  Some  pra^itioners  caft  up  off.fets  by  dividing  the  fum  of  the 
perpendiculars  hy  the  numbers  thereof  taken  for  a  mean  breadth,  con. 
tained  between  the  ftraight  line  and  the  hedge,  which  part  they  caft  up 
9s  a  parallelogram,  this  erroneous  practice  is,  I  fear,  too  much  ufed,  on 
account  of  eafe  and  expedition. 

Example.  Let  the  following  figure  reprefent  the  ground  plot  of  a 
finall  eftate,  left  by  Mr.  Geo.  Fentham  for  charitable  ufes  to  the  town 
of  Birmingham,  and  it  is  required  to  meafure  the  fame  with  the  chain 
only,  fo  that  the  dimenfions  thereof  may  be  caft  up  and  plaimed  ;  what 
is  ^e  content  oi  the  whole,  and  each  field  feparately  ? 

Suppofe  you  enter   the   eftate  g^    ^^^^ 

at   A,    ift   meafure   from  A   to   R  4^^****^'^***'7^^^^^»V^ 

a  I  chain,  from  a  to  6  4.  chains,        ^ 

and  from  ^    to  B  3  chains,   15        * 

links.     Having  chained  from  A    " 

to  B,  proceed  to  meafure  the  other 

fides  ;  but  as  you  advance  .take     . 

care  to  lay  down  the  off-fets.  as    0 

before  direfled. 

id.  Meafure  from  B  to  f  3 
chains  20  links,  from  r  to  </  2,35, 
from  a  to  *  1,15',  from  d  to  b 
SytSf  the  dimenfions  of  the  field 
B  being  finifhed,  walk  to  r,  and 
meafure  from  c  to  C  2,65,  from 
C  to  ^  3>oj,  and  from  /  to  /  2,90, 
and  as  c  i  was  meafured  before, 
there  will  be  no  need  of  mea- 


.    A 

R 

P 

.  ,  .    F      .    -    .    .    o 

I 

15 

•'        A  •      «*      •      *          I 

I 

14 

.»B-M«_0 

3 

18 

.       C   -    .    -    .        I 

2 

23 

.     -    D      .    -    *    -     1 

I 

Jl 

Total  of  the  whole  cftate  5 

2 

2; 
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fttringor  i!raig;ktemng  that  £de  again,  fo  the  dimenfiom  of  the  field  C 
being  finifhed,  prpceed  from  i  to  e  4,4 j  from  ^  to  »  i  chain,  from  «  td 
D2,90j  and  from  D  to  /  5,30;  the  dimenfions  in  the  field  D  being 
finiihed,  I  walk  to  -e  and  Ineafure  ea  J^io,  and  as  di  and  ie  was  mea* 
fured  before,  there  is  no  need  to  meafure  that  over  again;  therefore  the' 
dimenfioi^s  in  the  field  A  are  finished,  but  if  the  firft  field  A  is  not  a  true 
fquare^  you  muft  meafure  the  diagonal  from  d  to  a  and  caft  up  the  dimen- 
fions  as  two  triangles,  as  before  dire^d, 

Laftly,  meafure  from  ^  to  A  3,25,  and  your  dimenfions  in  the  field 
are  finiihed,  which  may  be  caft  up  and  planned  at  pleafure. 

Note.  As  the  off  fets,  &c«  are  meafured  and  caft  up  as  before  dire^^j 
I  think  it  will  be  utmeceiTary  to  infert  the  operations  at  lengthy  as  it 
will  give  the  learner  an  opportunity  of  cafiing  up  the  fame,  and  if  the 
tefult  of  his  work  fhould  agree  with  the  following  contents  of  each  field, 
his  work  i^  undoubtedly  true* 

Houfe,  garden,  &c.      -     • 
Well  piece      1    -  ,  -     * 
Hill  piece    -     -     -     -     - 
Calf 's  croft     -     -     -     - 
Pit  piece      *     -     -     -     - 


Prob.  7«     7*0  meafure  auoods  or  large  pools  of  ^water. 

RULE,  Meafure  round  it,  and  at  every  bending  or  turn  take  the 
angle,  and  meafure  the  difiance  from  one  turn  to  another,  and  enter  all 
down  in  your  field-book,  and  when  you  ^ome  round  to  the  place  where 
you  began,  if  your  plot  clofe,  your  work  is  tight ;  when  you  have  plotted 
your  work,  take  off  the  bafes  and  perpendiculars  from  the  fame  fcaleyou 
laid  down  the  plot,  and  from  thence  call  up  the  content  in  aq:es,  as- 
taught  before. 

<  '  ■ 

Pro  b  •  ^.     To  lay  do*wn  any  quant tty  of  land  tn  a  fields  luhen  the  quan* 
ttty  and  either  the  length  or  breadth  are  gi^ven* 

RULE.  Firft,  divide  the  area  of  the  given  quantity,  by  the  length 
of  die  field,  and  the  quotient  will  be  the  breadth  required.  - 

Second,  the  propofed  quantity  divided  by  the  breadth  will  give  the 
length  required. 

Example  i.  Suppofe  a  farmer  lets  an  acre  of  nieadowing,  to  be  laid 
out  on  one  fide  of  a.  field  that  is  22  chains  long,  how  broad  muft  the  land 
i»e  to  make  an  acre  ?  , 

22 

,  88)160^00(1,818      , 

,454  Links  anfwer.. 

But 


a* 


40O 


SURVEYING* 


But  fi)r  the  affifbince  of  thoTe  who  do  not  underftand  decimal  arithme^ 
tic>  I  have  inferted  the  following  table.      ,   • 


The  V/e  of  the  Tahle.  . 

If  the  length  or  breadth  be  given  in  chains^ 
links>  &c.  the  other  may  be  foand  by  inTpedlion, 
viz.  if  the  length  be  even  chains,  look  on  the 
contrary  dimenfions  and  yo^  will'  fee  how  many 
chains,  links,  &c.  muft  be  meafured  for  an  acre. 

Example.  Suppofe  the  length  of  a  field  was 
5  chains*!  how  much  in  .breadth  will  make  an  acre  ? 
andnft  $  chains  in  the  table  yon  will  find  2  chains ; 
the  breadth  required  to  make  an  acre ;  and  fo  df 
the  reft* 


Frob.  9.     To  Reduce  a  large  plot  of  land  or  map  into  a  lejftr  compaji^ 

or^  on  the  contrary^  to  enlarge  it* 

RULE.  If  it  be  a  field  or  two  it  is  the  beft  way  to  plot  it  over  again 
by  a  greater  or  lefier  fcale ;  but  if  it  be  large,  as  the  map  of  a  county  or 
manor,  &c.  the  readieft  way  is  tocircumfcribe  it  with  a  geometric  fquar^ 
and  divide  that  fqiiare  into  feveral  other  leiTer  fquares,  and  by  thismean» 
every  field,  hoofe,  &c.  in  one  will  fall  in  the  fame  {quare*  in  the  other. 


Srtadth 

Length 

C. 

c.    l:    p. 

'  I 

10      00      i|0 

2 

5    00    ,0 

3 

4 

5 
6 

3  33  ^33 
2    02    ,50 

2     00,  ,0 

I     66    ,6 

7 

8 

9 

Length 

I    42    ,28 
I     25    ,0 
I     II     ,11 

Breadth 

Fkob.  10..     To  find  the  exafl  diftance  to  any  iifible  oljeS  nuithout  any 
inftrumenty  or  aQually  rheafuring  the  famem 

RULE.  Firft,  get  four  ftraight  fticks,  of  any  length  youpleaic,  then 
let  it  be  required  to  find  the  diftance  A  B  upon  level  ground,  at  B  put 
down  one  of  your  fticks^  there  fiand  and  order  an  afiiftant .  to  put  down 
another  at  F;  fo  that  ftahding  at  B  you  may  fee  theftafFFand  theobjeft 
at  hi  both /ill  a  ftraight  line  (now  it  matters  not  at  what  diftsUicethe 
ftaff  B  is  from  the  ftafifF,  but  if  your  diftance  required  be  far,  then  the 
further  Fis  from  B  the  better,)  then  take  a  third  ftaff  and  go  from  F  any 
number  of  yards,  chains,  or  any  other  meafure  to  D,  fo  that  the  line  FD 
may  be  at  right  angles  with  B  A,  and  at  D  put  down  the  third. ftaC 

Laftly,  take  the  other  ftaff,  and  go  from  B  (fquare^wife,  as  before)  fo 
far  till  you  can  fee  the  ftaff  D  and  the  objedl  A  in  a  right  line ;  which 
fuppofe  at  C ;  here  make  a  mark,  and  meafure  the  diftance  C  G,  25  feet, 
&c.  and  G  B  39,1 ;  th.en  C  G  25  4-  G  B  39,1  =  B  C,  64,1  feet;  by 
meafuring  F  D  =  B  G  ==  39,1 ;  the  truth  of  this  problem  is  grounded 
upon  fimilar  triangles,  for  the  triangle  C  G  D  is  fimilar  to  the  triangle 
C  B  A.     Therefore  it  will  always  hold. 

As 


surVeyinc.  4«t 

As  C  6  15  U  to  G  D  39j  fois  C  B  641I  to  B  A  lOO  tU  anfwer* 

The  *U»ork  at  Lengthy 

As  25  :  39  ;:  64,t 

39 

5769 
1923 


25)2499,9(99,9  ±=  100  nearl)r,  the  diftance  required^ 


249 
225 


249 
225 


24 


Ni  B.  As  the  harrow  limits  of  this  treatife  would  not  admit  of  rbdm 
to  give  the  whole  art  of  furveyingi  I  have  given  fuch  examples  as  I 
thought  would  be  the  moil  ufeful  to  the  young  Tyro^  as  well  as  th^ 
farmer  and  grazier>  which  examples  carefully  confidered  and  duly 
regarded,  will  enable  the  learner  to  find  the  content^  and  |dan  a  fingle 
fiddj  or  eftate  with  certainty  aild  expedition^   * 


LXXVII.  SPECIFIC  GRAVITY. 

'  T^HE  (pedfic  gravity  of  k  body,  is  f he  relation  that  the  weight  of  i, 
A  body  of  one  kind  hath  to  the  weight  of  an  equal  magnitude  of  a 
body  of  another  kind ;  the  knowledge  of  which  is  of  greit  ufe,  hot  only 
in  natural  philofophy,  but  alfo  in  common  life,  in  computing  the  weightif 
of  fuch  bodies  as  are  too  unWeildy  to  hav<i  their  weights  difcovered .  by 
other  m^ns« 

The  followihg  tibie  {heWs  the  fpecific  gravity  to  rain  W^tfer,  of  metall, 
tuui  other  bodies  ;  and  the  weight  of  a  cubic  inch  of  each^  in  parts  of  a 
pound  avoirdupoKe  and  of  ounces  troy* 

N.  6.  If  the  fpecific  gravity  of  any  folid  in  the  tatle  be  Ids  than 
lOooi  it  will  fwim  in  water;  but  if  greater  t&9ii  1006  it  will  fink^ 


3F 


M*ditt 


4*2       .                   SPEOHTC  "GRATUITY.  . 

• 

1                              B<iJir$. 

.sjii,  Gra.\fVLft.j4vo    d 

I  9^t  07,,  Tny. 

Fine  gold    :     - 

i?i639 

o,7'035«7, 

10,359*73 

Standard  gold      ... 

18,887 

0,7060185 

9,962625 

Guinea  gold     -         -  .     - 
Quick-filver        -         .         - 

i7'*793 

0,68^8703 

9,9ir707 

i3»7^2 

0,4976574 

7,384411    r 

Lead      .... 

i'lS'S 

0,4091696 

5,984010 

Fine  filver  -         •         .         . 

11,091 

0,4011501 

5,850035 

Standard  filver 

10,629 

0,3844400 

5*556769 

Copper       .        -        -        - 

3,769 

0,3 1 7 '6  J8 

4,747 '21   ^ 

Plate  brafi       -         - 

8,3Jo 

0,2942593 

4,404275  • 

Caft  brafs  .         ,         . 

8,104 

0,2929832 

4,272409 

Steel       .         -         -         - 

7,8r5o 

0,2839265 

4,142127 

Bar  iron     .         -       *  - 

7>76+ 

0,2808159 

4,031361 

^Block  tin        -        -        - 

7.238 

0,2417901 

3,861519    : 

Caft  iron    -         -         -         - 

7.135 

0,2380647 

3,806568    , 

Load  ftonc       -     .   - 

5,106 

0,1846788 

2,724085     1 

Blue  flate   -         *         .         - 

3>5oo 

0,1264914 

1,867272     , 

Veined>  marble 

2,70Z 

0,0977286 

1,429411      1 

Common  glafs      .         -         - 

2,600 

0,0940393 

'   1,360841 

Flint  ftone       .... 

2,582 

0,0933883 

1,351419 

Portland  ft'one     .         .         - 

«>570 

0,0929^43 

i,345U9 

Free  ftone        ... 

^y3S^ 

0,09 1 57^8 

1,231058 

Brick         .... 

2,006 

0,0723379 

1,046801 

A1at)aftcr         ... 

1,888 

0,0683061 

0,988456 

Ivory  1 

Horn   1      -         -         -         - 

1,832 

0,0662606 

0,958489 

Brimftone         .         -         - 

1,800 

0,0651042 

0,949424 

Clay 

1,712 

0,0619213 

0,902498 

Lignum-vitae  ... 

^327 

0,0479862 

0,699936 

Coal           .... 

^2^5 

0,0553921 

0,661956 

Pitch      .... 

1,150 

0,0415943 

0,606759 

Mahogany  wood           -         * 

1,063 

0,0384475 

0,560691 

Dry  box  wood 

1,030 

0,0372530 

0,545282 

Milk         V        ^         -         . 
Sea  water  J          "         '         " 

i>o33 

0,0372530- 

0,543742 

Rain  water      -        -        - 

1,000 

0,0361690 

0,52745^ 

Red  wine  .         .         - 

o>993 

0*0359158 

0,523766 

Bees*  wax        -         - 

0,996 

0,0359881 

0,524820 

Linfeedoil  -       -         -         . 

0,932 

0,0337095 

0,491591 

Proof  fpirits  or  brandy 

0,927 

0,0335503 

0,489268 

Dry  oak     - 

o>9^i: 

0,0330946 

0,489008 

Olive  oil         -         -         - 

o>9i3 

0,0330222 

0,481569 

Beech         .        .        .        ^ 

0,854 

0,0308883 

0,450449 

Dry  elm  \ 

Dt)>2£h  J        "         "         " 

0,800 

• 

0,0289352 

.0,4219(56 

Dry  wainfcot 

o>747 

0,0270182 

0,394011 

Dry  yellow  fir          -         -    ^ 

0,657 

0,0237630 

0,346539 

Man's  body         .         -         - 

I, III 

0,0413100 

0,600354 

Cedar     .         .         .         - 

0,613 

0,0221715 

0,323332  , 

Dry  white  deal    -         .         . 

0,569 

0,0205801 

0,300125 

Cork      .... 

0,240 

0,0186805 

0,126590 

Air  ..-.•- 

0,0012 

0,0000434 

o,oooo3j., 

* 

Vhte*  If  ytm  take  away  the.  points  from  the  numbers,  in  the  fecon4 
cdumn,  and  Teckon  them  to  be  whole  numbers,  they  will  (hew  how 
many  avoirdupoife  ounces  are  coatained  in.  a  <;ttbtc  ioot  o£  each  of  the 
above  bodies  in  the  table/ 

Case  i.  The  Jimenfions,  or  folidity^of  any  body  being  giveii  to 
find  its  weight. 

RULE,  Multiply  the  cubic  inches  contained  in  that  body,  by  the 
tabtilar  weight  correfponding,  and  it  will  give  the  weight  in  pounds 
avoirdupoife,  or  ounces  troy. 

Example  i.  What  is  the  weight  of  a  piece  of  oa^,  erf"  a  re^angu* 
lar  form,  whofe  folidity  is  1 1880  cubic  inches  ? 

>0530946 
1 1880 


II  2)393, 1 638480(3,5 104  cwt.  the  anfwer* 

E.  2.     There  is  a  bar  of  iron,   in  length  1 56  inches,  and  i  inch 
fquare ;    I  defire   to  know   how   many  pounds   avoirdupoife  it  doth 
,  weigh? 

,260^159 

156. 

V       16848954. 

14040795 
2808159 


26475680 
330946 
3309^6 


43*8072804 /^«  the  anfwer. 

E.  3,  What  is  the  weight  of  a  piece  of  fir,  whofe  girt  is  20  inches 
and  length  40  feet  ? 

Firft,  20-T*  5  =  4,  alfo  4X4=16  fquare  of  |  girt.  And  40  feet 
==480  inches  Then  480  X  2  X  16  =  960  X  *6  =  15^60  cubic 
inches  (per  rule  2.  Sedl.  73,) 

Therefore    ,0237630 

iJ;36o 

« 

14257800 
712890 

1188150 
237630 

Anfwer  364,9997800 /4;.  =  3     i     i 
3F2  £.4. 


4^  SPECIFIC  GRAVITY. 

E.  4*    What  u  the  weight  of  an  iron  (hot,  of  8  indies  diameter? 
Firft^  8  X^  X  8  x,5Z36=z$8,o83^Solid  inches,  (pcrpROB.  lo.  Sea.  68J 

Theiefi)re  268,0832 
,2580647 

(.  18765824 

10723328 
\  16084992 

t^  I  4466560 
13404^^0 

69, 1 8 2  8 1 05  8  304  it.  the  anfwer, 

S.  5,  What  is  th^  diameter  of  an  iron  (hot,  weighing  69, 1 828  io58304/^« 
avoirdupoife  f 

Firil,    12580647)69^18281058304(268,0832  Solid  inches* 

Then  ,5236}268,o832(=5i2  Cube  of  the  diameter. 

9 
Therefere  y  5 1 2=8  The  diameter  foaght. 

E«  6.     What  is  the  weight  of  an  iron  bomb  (hell,  of  3  inches  thick, 
the  greateft  diameter  being  14  inches  ? 

Firft,  14— t6==8.  Diameter  of  the  concavity. 

Then  14X  14X  14>^*5*3^=H36*7584  Content  of  the  whole, 
And      8x  8X   8  X, 5256=  268,0832  Ditto  of  the  concavity. 

Solidity  of  the  (hell  =  1 168,6752  Inches. 

Therefore  1 168,6752  X  12580647=301,5938 1488544/^.  the  weight 
lequiredt 

E.  7.     In  the  walls  of  Balbeck,  in  Turkey,  there  are  three ftones laid 
end  to  end,  now  in  fight,  that  meafure  in  length  61  yards  ;  one  of  which, 
in  particular,  is  63  feet  long,  1 2  feet  thick,  and  4  yards  over :  now,  if 
this  done  was  marble,  what  power  would  ballance  it,  fo  as,  to  prepare  it    ; 
^r  moving  f 

Firft,  €3X12X1 2=9072  Soljd  feet. 
%   Then^072X  I728q?i56764i6  Cubic  inches, 

Therefore  1 567641 6 

,0977286  •         ■        .  j 

94058496 
125411328 
3U5283? 

1097349 I « 
141087744 

1240)  1532034, 1 886976(683,9^38:=:63^/wx,  i8cwf  97/i.  theanf, 


SPKCIEIC  GRAVITY.  »4oj 

Casb«  2,  The  wei|;ht  of  an^  body  being  given  to  find  the  folidit^^ 
jMid  the  fpeqific  gravity  thereof, 

RULE.  Divide  the  given  weight  by  the  tabular  weighty  coRe«» 
fponding  to  the  name  of  the  fame  kind^  and  the  quotient  will  be  the 
foiidity  in  cubic  inches. 

Example  i.     How  many  folid  feet  are  there  in  a  block  of  msitbie 

that  weighs  8  tons  :  and  what  will  it  come  to  at  c  ihilllnes  per  foot 
folid?       .  ;»  D    I-     . 

'  Firft^  8  tons  sa  17920/j. 
Then  ,0977286)  17920100000000(183328945  inches.     . 
.>^ow  1728)183328,45(106,09  cubic  feet  (nearly)  at  5/.  or  ,25/* 

>  106,09 

>25 

5  304  J 
21218 


26,5225  =26/,  lox,  5|</.  anfwer* 

£•2*  In  the  Spe6lators  club  of  fat  people,  it  is  faid  that  each  per- 
^n  weighed  no  lefs  than  4cwt«  how  many  folid  indies  was  there  in  one 
of  their  bodies  ? 

Firft,  4cwt.  =  448/^« 

Then  ,041310(448.000000(10844,8  folid  Inches  the  anfwer. 
•     £.3.     Suppofe  that  a  man  of  war,  with  all  its  ordnance,  riggingy 
:knd  appointment,  draws  fo  much  water  as  to  difplace  1 309  tons  of  fea 
water,  London  beer  meafure  :  the  weight  of  the  vcflel  is  required  ? 

Firft,    1300  X  4  ^  5200  hhds.   and  a  hhd=:  282  X  54=  1522$ 
.pjbic  inches. 

Therefore  15228  X  5200  =  7918^600  cubic  inches  difplaced* 

Then        79185600 
J0372J3 

2375568 
3959280 
I5837I2 
5542992 
2375568  ^  „ 

2240)2949901,156800(1316,92015  tons  =  1 316  18  17  the  weight 

required. 

E.  4.  Hiero,  king  of  Scilly,  ordered  his  jeweller  to  make  him  a 
erown,  containing  G'^  ounces  of  gold  ;  the  workmen  thought  by  fubfti- 
tuting  part  filver  therein,  to  have  a  proper  perquilite,  which  taking  air, 
Archimedes  was  appointed  to  ex^me  it,  who,  on  pptting  it  into  a 
veflel  of  water,  found  it  raifed  the' fluid,  or  that  itfclf  contained  8,2245 
$:ubic  inches  of  metal,  and  having  difcoveicd  that  the  cubic  inch  of 

gold 
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gold  mote  critically  weighed  10,36  ounces,  and  that  of  filver  But  5,8  j 
CHinces,  he,  by  calculation,  found  what  part  of  his  Majefty's  gold  had 
boeti  changed,  and  you  are  defired  to  repeat  the  procefif  ? 

Firft,  10,36}  63,00(6,08108,  had  it  been  all  g(M» 
Alfo,.  5,85)63,00(10,76923,  if  all  filver. 
Then  ^y  Sea.  28, 

Mean  rate  8  *2^c— /  ^'^^  '^^    =  *'  5^4473 
Mcanrate  8,2245—^  10,76903  =  2,1434^ 

Sum  4>688i5 


4,68815)  2,54473  (>5428,  oz,  part  gold 
4,68815)  2,14342  (,4572,  oz.  part  filver 

■ri«n(  '{til  |X63=|  Ititfzlt  .1    "'III'  ? 
U  >457*  J  L  20,0030=20  10       i,72?5,  a 

Proof    63  00     00,000 

Case  3*  The  weight  and  magnitude  being  given,  to  find  the  ipe^ 
dfic  gravity. 

RULE.  Divide  the  weight  in  ounces,  by  the  folidity  in  cubic  feet, 
the  quotient  will  be  the  fpecific  gravity. 

Example  i.  I  h^ve  a  piece  of  marble  that  contains  4  folid  feet ; 
and  weighs  675  /^*  what  is  its  fpecific  gravity  ? 

Eirft,  675X1^=10800  ounces. 

Then  10800  -r-  4=  2700  the  fpecific  gravity. 

£•  2.  I  have  a  piece  of  timber  that  contains  6  feet,  and  weighs 
500 lb.  what  wood  it  it? 

Firfl,  400  X   16  :^  4S00  ounces. 

Then  48000^6  =  800  the  fpecific  gravity . 

Now,  in  the  table  of  fpecific  gravity,  againfl  800  you  will  find  dry 
aSh  or  elm,  the  wood  required. 

M  5.  All  bodies  of  what  nature  or  kind  foever,  being  weighed  in 
open  air,  and  balanced  by  thofe  whofe  fpecific  gravity  is  greateft ; 
thofe  bodies  whofe  fpecific  gravity  is  leaft,  will  weigh  the  heavieft  in 
l^acop. 

Thus,  if  a  piece  of  lead,  at  the  end  of  a  nice  balance,  and  a  piece  of 
cork  at  the  other  end,  are  in  equilibrio  in  the  air,  and  thus  placed  under 
tbc  receiver  of  an  alr*pump,  as  foon  as  the  air  begins  to  be  exhaufied, 
the  equilibrium  will  begin  to  be  deftroyed,  till  at  laft  when  all  the  air 
if  taken  away,  the.  cork  will^defcend  and  (hew  itfelf  really  heavier  than 
tjbelead. — (And  for.  the  fame  reafon,  a  pound  of  feathers  is  heavier  than 
a^ pound  of  lead,  which  may  feem  a  paradox  to  fome ;)  but  the  reafon  is 
r«ry  evident  from  the  l^w&  of  Hydroftatics ;   for  both  bodies  being. 

weighed 
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weighed  in  «&r,  each  would  lofc  Ae  weight  of  an  tqvaH  fcolk  of  air, 
confequently  the  feathers  will  lofe  a  greater  weight  than  the  lead,  be» 
cauffc  it  h  of  greater  balk,  therefore  w^en  the  air  is  ta^en  away  from 
botfty  the  wtight  that  is  reftored  to  the  fealliers,  being  the  greatefty 
Will  caofe  it  to  preponderate  or  weigh  down  the  lead  in  vaca6. 

Case  4.  -The  folidity  of  any  piece  of  timber  being  given  to  find 
how  far  it  will  fink. 

RULE.  Divide  thfe  fpecific  gravity  of  the  timfccr  by  the  fpeciflc 
gravity  of  the  water :  multiply  this  fum  by  the  die^pth  of  the  timtkri 
'and  it  ^^11  give  the  inclifes  under  water.  ' 

ExAMf^L£  i,  H<>w  ^maYiy  inches  will  a  cubic  foot  of  dib  fink  in 
CCfeamon  Waf6r  ? 

Firft,  1,660)  ,8obo  (,-800 

12 


9,600  inches  the  anfwer* 

E.  2«    H6w  many  inches  will  a  cubit  foot  of  d^  iink  in  coimaon 
water  ?  , 

Firft,  1,000)  ,6570  {,657  ,  m 

12 


7,884  inches  tinder  water.  . 

Case  5.  Xlie  folidity  of  ainy  timber  being  given,  to  find  hbW  mucE 
it  will  carry. 

RULE.  Subtradi  the  fpecific  gravfty  of  the  timber  froni  that  of 
the  water,  the  remainder  is  the  number  of  ounces  that  One  folid  foot 
will  cirry. 

Example  i.  How  much  weight  is  juft  neceifary  to  fink  a  cubic 
foot  of  deal  ia  common  water  ^  . 

1,000 
>657 


16)  ,343  (21,437  Ih.  the  anfwer. 

E.  2.     How  much  will  a  raft,  made  of  12  pieces  of  yellow  deal^  ' 
carry  in  fea  water,    if  each   piece  be  a  foot  fquare,   and   20  feet 
long  ? 

Firft,  1033. — 657  =  37^>  ^^^  ^2  X  20  =  240 

Then  240  X  376  =^,90240 

*',  9024  -r-  16  =  5640  Ih.  the  anfwer. 

To  make  a  deceitful  balance,  or  pair  of  fcales,  whole  beam  will 
iang  in  equilibrio  without  the  fcales,  'or  with  the  empty  fcales  > 
and  yet  ihall  alfo  be  in  equilibrio  when  unequal  weights  are  placed 

in 
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in  the  fcales ;  fo  as  to  cheat  in  any  ^ropohion  intended j  ui  niiikiii^  t&€ 
balance  at  fidft.     See  Plate  i.  Fig;  31.  -^    ,     '    '^' »         '  • 

'  To  the.  beam  AB?=.23  inches  long^  whofc  arnf  (^%  bf'ri  incje^ 
in  lengthy  keeps  in  equllibrio  aSbut  the  point  C^  thfe  arip  A  Pj  tfrt 
inches  in  lengthy  by  being  made  fo  much  thicker^  dr  liaVifi^  fo^tnucfi 
more  matter^  as  may  make  amends  for  -its  being  fliorter ;  hang  ^  £eaki 
Df  £j  in  fach  a^anner,  that  D,  wMch  wbi^  one  part  in.twelxejfi^ 
than  £,  fliafl  hang  at  the  lohgeil  end  of  the  beamj  and  they  wiU  k^et 
each  other  in  equilibrh);  then  plactng  12^  pounds  we^t  at»JCj»  ini.,rb| 
fcale  £,  it  will  keep  ip  .equilibrio  Ho  more  thaiT  n  poupds  of  P,  thf 
eommodity  to  be  fold,  if  placed  in  the  fcale  I> ;  becauft  then,  ^F  wiH 
be  to  G  in  a  reciprocal  proportion  of  B  C  to  A'Ij* 

Now,  though  fuch  a  balance  may  be  fo*nicely  made  as  to  deceive  the 
eve,  the  cheat  is  immediately  difcovered  by  changing  the  weights,  and 
the  commodity  F|  from  .'ode  fcale  to  another ;  fbr  then,  the  owner  oi 
the  balance^  muft  either  confefs  the  fraud,  or  add  to  the  Commodity  he 
fells.  Sec.  not  only  what  was  wanting,  buf  alfo  as  ntuch  as  he  intended 
to  cheat  him<^$  and  a  fradlibn  of  the  added  weight,  jpropojrtjonable  to 
the  inequality  of  the  arms  of  the  balance,  that  .is^  in  this  cde,  the 
buyer,  inilead  df  th^  11  |kktnds  offered  him  for  §!>  his  due,  will  have, 
by  changiiw'the  fcales,  ij-j^  pounds.  For  wjiereas,  in  the  firft  pofitioii 
of  the  balsfce  F=:iixi2=AC  was  equal  tb  G=i2X  ifssBC  when 
G  or  1 2  poukfls  i^  placed  in  tjie  fcale  D,  then  12X12  will  be  equal  to 
no  lefs  than  C t=  1 1  x  i  ixV^^^-     ^^  ■         .  ' 

As  the  arm  C  B,  1 1  inches  long,  Is  to'  the  arm  C  A,  r2  laches  long, 
fois  F,  or  the  weight. 1 2,  placed  in  ?he  fcale  ."p :  to  G  13^79  or  the 
Weight -of  flic  coyimodity  keeping  the  weight  in^equilihrio*.. 

And  therrforej-  as -this  analogy  gives  a  recip«ocal4>roportK)n  bctwcert 
the  weights  and  their  velocities,  the  momenfe  will  be  equal ;  which, 
with  contrary -diiedliohs,  deirby  one  another^ ,_     . 

N.  B.  In  all  thefe  cafes,  we  fuppofe  the  weight  ta  fiangTfeclyTroC^ 
thofe  ends  of  the  balance  to  which  they  are  feftened, 
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.  A,  fPAfiiiB  W  wJucE  the.  quantity,  and  weight  of  water  in  a  cy- 
^dric^l  ptjpr  of  any  given  diameter  of  bore^  and  perpendicular  height 
Ibay  be  found ;  and  corifeqently^  the  power  may  be  known  thaj:  will  bd 
.iofficient  to  raiie' the  water  to/thc^  top  of  xhe  pipej  in  any  pump^  or  any 

^  jupy  btlieir  hydraulic  madiine. 


I—        I       ■       —     *    ■<  ■  I 1^  W»    I  ■II  ^    II     I         ■ 

J)'iamfter  of  th€  CyUndr'tc  fiore^  i  Incht 


4.A. 


Feet  hiirh. 


I 

1 

1 

4 

i 

6 

7 
S 

9 


(Quantity  of  water 
in  cubic  ihthes. 


9,424.7781 
18,8495562 
28,2743543 
37,6991124 
47,1,238905 

56#5486686 

65*9734467 

75,3982248 

84,8230029 


Weight  of  water 
in  troy  ouhces. 


.4»97i234 
9^94246^ 

i4i9i37oi 
19,884936 
24,856170 
29,827404 
34*798638 

39>769872 
44,741106 


In  avoirdupoife 
ounces 


5*4541539 
10,9083078 

16,3624617 

^1,8166156 

27,2767695 

32,7249234 

38,1790773 

43*633231* 
49,6873851^ 


'  Fors  tens  of  feet  high,  remove  the  decimal  points  one  plaCe  forward  i 
for  huixireds  of  feet|  two  places^  for  thoufands,  three  places^  and.fo  on« 
Then  multiply  the  funB  by  the  fquart  of  the  diameter  of  the  given  borei 
^d  the  prodttdls  will  be  the  anfwer* 

Example*    The  quantity*  itnd  weight  of  water  in  a  cylindric  pipe^ 
S5  feet  highf  and  10  inches  diiameter^  ^ 

The  Square  of  10  :s^  lOO. 


Feet  high- 


80 

5 


85 


Anfwer 

•  - 


Cubic  iiiches. 


Troy  ounces.   '     Avoirdupoite  ounces. 


753*982248 
47*123890 


Ji 


397,698720 
.24,856170 


801,106138 

Xioo 


80116,613800 


422,554890 


42255^489000 


436,332312 

27,270769 


463*603081 
X  100 


46360^308100 


Which  number  801 10,6  of  cubic  inches  being  divided  by  ^31,  the 
tabic  inches  in  a  wine  gallon,  gives  342^6  for  the  number  of  gallons  : 
and  the  refpeftive  weights  42255,489  and  46360,3,  being  divided,  thd 
former  by  i  2,  and  the  latter  by  16,  give  3521,29  for  the  number  ot 
troy  pounds,  and  2897,5  for  the  number  of  avoirdupoife  pounds,  th^ 
the  water  in  the  pipe  weighs^  So  much  power  would  be  requirai  td 
balam^e  Or  fupport  the  water  ih  the  pipe,  and  a»  much  more  to  work  the 
engine,  as  the  fridlion  thereof  afmdunts  to* 

In  all  pumps,  the  preffurc  of  the  columri  of  watci'y  of  it.s  Weight  fel^ 
by  the  Working  power,  when  raifecl  tb  any  given  height  above  the 
furface  of  the  well,  is  in  proportion  to  the  height  6f  the  column, 
Confidered  throughout,  as  if  it  were  equal  in  diamet^  t»  that -part  cif 
tht  borcj  in  which  the  pifton  or  bucket  works. 

SO    ■  thA 


f-- 
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The  ^vantag!P  or  pewer  s^ned  by  the  I^ndle  of  the  pump,  it  the 
fiune  as  m  the  coq;^Doa  leavers  that  isj  as  great  a$  the  length  from  the 
IDwe9  of  the  handle  to  its  end»  where  the  power  is  «fylied$  exceeds  ^ 
length  of  the  other  part  of  the  handle^  from  the  9Xt%  oa  whkh  it  txm^ 
to  the  pamp  rod,  wherein  it  is  fixed,  for  lifting  the  piflcm  and  water. 

In  the  making  of  pttmj^,  the  diameter  ef  ^he  here,  wkew  ^he  hadtq 
.  iprorks,  fhould  be  proportioned  to  the  height  which  the  punip  nMes  water^ 
above  the  furface  of  die  welt,  ^  that  a  man  of  ordinary  ftrength  imght' 
Urork  all  pomps  equally  eafy,  let  their  heights  be  what  they  will»    'T\m 
annexed  table  (hews  how  this  Qiay  be  done,  and  what  quantities  of  water . 
j|[iay  be  rair«d  in  a  minute  by,  one  man,  fuppofipg  the  handle  of  th^  pomp 
to  be  ai  leaver^  tncteafing  the  power  five  tinea* 


^ie  U/4  oftbfi  Table. 

Knd  the  given  height  of  the 
pofltp,  in  the  firft  cdumn  of 
^he  table ;  and  againft  it  ia  the 
fccond  cd«ron,  you  have  the 
diameter,  which  the  bore  mtifl 
be  of,  in  inches,  andhundxedth 
parts  of  an  inch;  and  in  the 
third  column,  you  have  the 
quantity  of  water  in  i;^)k>fi# 
^nd  i^nts,  that  a  man  of  coai# 
sion  ftfength  can  raife  to  ^t 
lieight  in  a  minute* 

withtdped  to  the  power 
lequired  to  work  the  ptmtp,or 
the  quantity  of  water  dHch^rg* 
fd  ther^y,  it  qaatters  not 
what  the  diaineter  of  the  bore 
be  in  aity  other  part,  than  that 
wherein  the  piftoii  or  bttcket 
works. 


r" 


A  r  ASLE  FOR  PtMP-MAK£R$ 


Diameter  of  the  Water  difcbarsed 


Height  of  the 
pump  sbove[  borfc,    vhcre 
thfifurfaceof     die  pifton 


the  well 


Fett. 


W9t)fM» 


10 

to 

^^ 

30 

35 

¥> 

45 

50 

SS 
60 

70 

75 
80 


6,93 

5*65. 
4,90 

4^38 
4>W 

3^70 
3»47 

3>«o 

2*95 

«>7» 
2,62 

»f53 

2H4 


111  a  mtHute  m 
gaUiQosa 


IftckM,        i  Gmii^m.   ^vtti. 


■\ 


"»  *'ji'  ■ 


81 

54 
40 

32 

37 

is 
20 

18 

1(5 

14 

fi 
I] 
10 


6 

4 

7 
6 

1 

3 

4 
I 

3 
7 
5 

4 

J 

7 

2 


^mtr-x'm' 


Before  I  quit  this  fubje<Sl,  I  (hall  obfervc  one  thing  mote. to  my  tcaJeri 
.concerning  the  prefTure  of -fluids,  which  is  this ; 

Let  a  body  be  ever  fo  heavy,,  it  maiy  be  x»ade  ta  fwiitJ  ia  lijmds^  by 
knowmg  the  fp^cific  gravity. 


Thos, 
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'  Tho*)'  bCKbnfe  tlie  fpecitic  gravit}'  of  goU  U  to  riiat  of  water,  as  19 
16  I ;  therefore  if  you  hold  a  guinea  to  die  bottom  of  a  tub«  of  equal 
i&nieter  (fo  as  no. water  can  get  in]  by  means  of  a  firing;  then  ^ut  die 
lobe  dawtf^ iif  the  water,  above  19  times  tbethicknefs  of  the  guinea. in 
deptfr,  aiHJ'  letting  the  ftring  go,  the  guinea  will  not  fink,  but  ride  fuf* 
tained  b;  the  prelTure  of  thefub-adjacent  water,  which  now  it  Aronget 
iira  the  force  of  gi^'Tiiy  in  the  guinea  ;  and  thiu  ^(m  make  any  body 
.firiin,  letit  bceiei  fo  large  and  Weighty. 

SCHOLIUM. 
The  writers  on  Hydroftatics  demdnftrate,  that  the  preflure  of  Hqafdi 
on  the  bottom  and  tides  of  reflels,  is  alwayn  proportional  to  the  height 
diereof,  and  erei^  way  equal  a  the  fame  dqtth. 

P    O     A  B    R    S 


To  illuftrate  this,  let  G  £. 
in  the  annexed  figure,  be  a 
veffel,  from  whdfe  tip^r  part 
H  E  proceeds  a  tall'  tabe, 
A  B  C  D,  eoramimicating 
therewith.  Let  this  tube 
Slid  velTel  be  filled  with  water, 
ttim  will  the  preffute  Of  the 
wrtef  en  Ae  bottom  'G  F  be 
■>  great,  and  every  way  ike 
bsae,:  a»  it  would  be,  were 
tke  veSbl  itfelf  as  high  as  the 
t)ft«,  and  filledwi'h  water  to 
the  level  of  P  S  i  that  is  the 
column  of  water,  A  HO  B 
in  the  prefent  cafe  has  the 
iame  elFeA  on  the  bottom  of 
the  veffel  G  F,  as  the  column 
of  water  P  G  F  S  would 
have.' 


Hiis  is  no  fmall  paradox,  but  is,  notwithfianding  that  very  eafy  to 
to  conceive ;  for  fince  fluids  aft  in  every  direflion,  or  prefe  every  way 
equally  ;  and  aftion  and  re-aftion  is  equal  and  contrary  ^  it  raiift  follow, 
that  the  parts  of  the  bottom  L  N  and  G  L  (being  eqtial  ro  N  O)  will 
liiftain  the  fame  preflure  as  K  0,  01  m  ihey  would  do^  weie  tfae  cobmwia 
3G2  of 
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of  water  conrinucd  to  the  height  of  P  Q^A.  For  in  the  line  C  N,  tl4 
force  of  the  coluiitn  of  water  A  O,  is  exerted  on  each  fide  equally,  an4 
has  the  fame  effedl  at  I  ^  as  at  D  0|  and  therefore  the  lateral  preffuie 
being  equals  the  perpendicular  preifures  alfo  op  L  N  ^nd  N  O  vf'iW  be 
equal. 

Or  thus  c  It  the  preffure  of  the  part  of  I  L  were  lefs  than  on  the  pgrt 
©  O,  the  fluid  in  the  column  C  O  would^  by  reafon  of  its  greater 
gravity,  have  a  motion  towards  the  part  I  L,  and  the  furface  A  B 
would  dcfcend :  but  lince  there  is  a  perf<^£l  quiefcence  of  all  the  parts  of 
the  fluid,  aud  that  in  the  column  CO  is  as  much  at  reft  as  that  in  the 
column  C  L,  it  is  evident  tjjeir  preflures  and  efl«ds  afe  every  way  tlje 
fame,  and  CQi)fequently  that  the  column  C  L  preiTes  as  m^ch  on  the  part 
L  N,  as  the  column  C  O  does  on  the  part  N  O.  What  is  thus  proved 
of  the  column  1  N,  is  to  be  proved  qf  all  the  |:eft|  H  L|  D  M,  and  K  F| 
^hich  makes  the  proportion  manifeft. 

This  property  of  fluids  is  not  only  in  itfelf  very  carious,  but  ©f  great 
importance  in  many  affairs  in  life.  They  who  would  fee  mpre  of  thif 
wor^derful  property,  may  ponfult  Dr.  prayef«mde'i  Element^, 

f'ii  ^weight  of  the  ivhole  Atmo/phere,   . 

On  a  (qqare  inch,  it  i^  x^  ppunds;  on  a  fquare  foot,  2i5o;  on  a 
fquare  yard,  19,440;  on  a  fquare  mile,  60,217,344,000;  and  on  tb(| 

V^hole  furface  of  the  earth,  and  fea  together, 

12,014,118,565,447,680,000  pounds. 

The  furface  of  th^  bpdy  of  a  middle  fized  man,  is:  about  14  fquare 
feet ;  and  as  the  weighs  or  preflfqre.of  the  air  is  equal  to  2 1 60  pounds  on 
(B^ery  fquare  foot,  on  or  near  the  earth's  furface,  and  as  the  preflure  of 
the  air  is  equal  in  all  manner  of  dire^ons,  its  preflure  on  the  whole  body 
pf  a  middle  flzed  man  is  equal  to  36,240  pounds,  or  13!  tons.  Biit 
becaufe  the  Ipririg  of  the  internal  air  is  of  equal  force  wif  h  the  prcflto 
of  the  external,  the  prefiiire  is  not  fel(. 

The  tanje  of  the  ehhtng  and  fto<w\ng  of  the  fea^    at  the  fame  tlmey  on 

cpfojite  Jidei  of  the  globe. 

The  reafon  why  the  tides  rife  on  the  fide  of  th^  ^arth,  which  is  at  any 
time  turned  towards  the  rtioon,  is  ^lain  to  every  one ;  becaufe  hpr 
jittra^ipn  Tnuft  occafion  a  fwelling  of  the.  waters  towards  her  <hi  that 
fide :  but  the  c^ufe  of  as  great  fwell^  at  the  fame  time,  on  the  dppofite 
fide  of  the  earth,  whicii  is  then  turned  away  from  the  moon,  has  been 
ti^ty  h4rd  to  afjcount  for,;  becaufe  the  rifing  of  the  tide  thefe  is  in  a 
diredion  quite  contrary  to  the  attrgdioi)  of  the  mp.on,  But  this  dif- 
ficulty is  immediately  removed,  when  we  confider,  that  afl  bodies  mov, 
ing  in  circles,  have  a  centrifogal  force,  or  conftant  tendency  to  fly  off 
from  the  centers  of  the  circles  they  defcribe  ;  and  this  eenrififugal  force 
>s  always  in  proportion  to  the  diftance  of  the  body  frpm  the  cepter  of  it| 
^fl>|t|  and  the  velocity  \vitji.  which  it  iROves  th?Wt  • 
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When  the  "body  is  large,  the  fide  of  it  which  is  fartheft  from  tl^ 
'^ienter  of  it$  orbit  will  have  a  greater  degree  of  centrifugal  force  than 
-the  center  of  the  body  has  ;  and  the  fide  of  it  which  is  nearcft  the  center 
of  its  orbit^  will  h^ve  a  lefs  degree  of  centrifugal  force  than  its  center  hasl* 

As  the  n^oon  goes  xt>un4  the  earth  every  month  in  her  of^it,  theeardi 
plfo  goes  round  an  orbit  every  month,  which  is  as  much  lefs  thaixY't^ 
inoon's  orbit,  as  the  quantity  of  matter  in  the  mOon  is  lefs  than  the . 
quantity  of  matter  in  the  earth,  which  is  40  times. .  For,  by  the  laws 
of  nature,  when  a  fmall  body  moves  round  a  great  one,  in  free  an$l  6pak 
fpace,  both  thcfe  bodies  muft  n^pve  round  the  common  center  of  gravity 
between  theip. 

The  moon's  mean  diftance  from  the  earth's  center  is  240,000  miles  » 

-divide  therefore  this  diftancc  by  40,  the  difference  between  the  quantity 

of  matter  in  the  earth  and  iQOon,  and  the  quotient  will  be  6000  mile^ 

which  is  the  diftance  of  the  common  center  of  gravity  between  th^eaft^ 

find  moon,  from  the  center  of  the  earth. 

Now,  as  the  earth  and  moon  move  round  the  common  center  of  gravity 
between  them,  once  ev^ry  month ;  it  is  plain,  that  whilft^e  moon  moves 
iround  her  orbit,  at  240,000  miles  from  the  earth's  center^  the  center  of 
the  earth  defcribes  a  circle  of  6qoq  miles  'radiu6|«  round  the  center  of 
gravity  between  the  earth  and  the  moon ;  the  moon's  attraction  balancing 
the  ceiitrifugal  force  of  the  earth  at. its  centerf 

The  diameter  of  the  earth  is  8000  miles  (nearly)  and  confequently  its 
femi^diameter  is  4000  :  fo  that  the  fide  of  the  earth  which  is  at  any 
time  turned  towards  the  moon,  is  4000  miles  neater  the  common  center 
of  gravity  between  the  earth  and  moon,  than  the  earth'a^enter  is;  and 
the  fide  of  the  earth,  which  is  then  fkrtheft  from  the  moon,  is  4000  miles 
i^rther  frorh  the  center  of  gravity  between  the  earth  and  moop,  than  t}ie 
earth's  center  is  at  that  time*    -, 

Thetefbre,  the  radius  of  the  circle  deferibed  by  the  parts  of  the  earth 
which  come  about  towards  the  moon;  by  the  earth's  diurnal  motion,  is 
^  2000  miles;  the  radius  of  the  circle  deferibed  by  the  earth's  center  is 
6000 ;  and  the  radius  of  the  circle  deferibed  by  thofe  parts  of  the  earth 
which,  in  reyolving  on  hs  axis,  are  farth^  from  the  moon^  is  10,000 
miles. 

The  centrifugal  forces  of  the  different  parts  of  the  earth  being  dire6^ 
as  their  diftances  from  the  above-mentioned  common  center  of  gravity, 
round  which  both  the  earth  and  moon  move,  thefe  forces,  may  be  expreflfid 
'  by  2000  for  the  fide  of  the  earth  neareft  the  moon,  by  6000  for  the  garth's 
center,  and  by  10,000  £o}p  the  fide  of  the  earth  which  is  fartheft  frofn 
The  moon.  " 

But  the  moon^s  attra£lion  is  greateft  on  the  fide  of  the  earth  next  her, 
Ivhere  the  centrifugal  force  or  tendency  to  fly  off  from  the  common  center 
of  gravity  (ai)d  confequently,  fincwn  the  moon)  is  leaft;  and  therefore,  the 
tides  muft  rife  on  the  fide  of  the  cAirtb  tyhic}i  is  neareft  the  moon,  by  tjjc 
(fxcefs  9f  th?  mpon's  at^raftip|^»- 
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As  htr  mtttaAioa  lKiIattice&  the  centrifugal  force  at  tke.cfird\>  cc^iter. 
It  .is  i^bm.  chat  the  centrifng^l  force  of  thtf  fide  of  the  eartl^  whkh  is 
fiirtheft  from  the  m^  is  greater  than  her  attr^idion;  and  therefore,  the 
tklct  will  nfe  as  high  vpon  dut  fide  iiom  the  moorv  \)y  tiht  ipxcds  of 
the  centrifi:^al  force^  as  they  rife  on  the  fide  ne^t  her  by  Ac  excefs  of 
het  attrai^bn.  And  as  the  earth  is  ift  conflant  itoticwi  On  ith  axi^  lb  as 
that  any  given  meridian  revolves  from  the  moon  to  thb  inoon  again  in 
24  hours  co^  minutesi  each  place  will  come  to  tha  f^c^  ^inences  of 
waterj  under  and  q>pofite  to  the  n^oon,  in  ^4  hours  j^of  miniiiesi  or  have 
two  tides  of  flood  and  two  rfebb  in  tKat-  time.  Fbr^  as  mt2(^  as  the 
luratets  rife  abov€  the  common  level  of  the  futface  of  the  feaj  under  and 
oppofite  to  jthe  moon^  fo  much  they  mud  fall  below  that  level  Vlf  way  . 
betWteit  thb  higheft  places,  or  at  90  degrees  from  tliem. 

On  thefe^principlesy  it  is  equally  eaf^  to  account  lor  the  rifing  cf  the 
tides,  at  the  fame, time*  on  both  fides  of*  the  earth  ;  and  this  rifing  is 
9iade  evident  tq  fight  in  Mr.  Fergufpn'«  Lefture  on  the  Cftotr^l  Forces. 
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PART  P-. 


I^MikOWOEdCY  !s  the  art  t»r  tftitfitrki^  and  crae^itaf  together 
V.^  the  times  when  any^nemorable  tranlMidn  hath  haj^ff^e^RSd^ 

it  M)  takea  « tiew  «f.the  vaiiow  tnas)  Gakmbrsi  itnd  m^thxti  of 
tXMttpilliag  time^  prd^fad  by  difieivnt  nations ;  compares  them  tQg€%her, 
»tal. Hetties  £teiiofdtr  amom^  timtt^  Butt  the  vsca^  tim«  in  «^htdi.  any 
a«i<Mtikjbiegfftnt  happened  may  be  cettainly  kaownw 

ItOllS&fcr^iidingthecorre^ndingytairtof  the  Jd  PeHol,  ^ith 
the  years  of  the  world,  and  years  before  and  fince  the  birth  of  Ch*^; 
l^fttfit^  ^KH  the  DT^tioA  6f  the  world  was  in  the  ^^o<kh  y«ar  «f  the 
J^mi  PMod ;  ttnd  that  the  bi^li  of  Chtil^  was  f  iR^eordbg  to  the  vulgar 
«M  theta^ff  iSf^  file  47 1 3 th  yeat  of  the  Julian  f  ertod. 

Wftlbmmy  g^n  yc^r  ^tb&  Jiill^i  Pefidd  Aitoa^  70^,  aMl  the 
i^iAaifMkt  win  bfe  t&e  yeaf  of  the  world's  age» 

If  the  nnn^r  of  the  given  year  of  the  Julian  Period  be  lefs  than  471  J, 
firibttOH^  M/iPDflt  471  j;  audi  the  itmaktder  wHi  be  the  nvMiiher  of  J^ears 
Mwrc  tile  y«aT  ^ChrHI's  bir A« 

If  cheigiteli  yean  mi  ^e  Julian  Period  is  greater  than  3967^  ^a^ti^ 
$g&f  firam  tt^  anil  the  remdMijtr  ^il^  h^  the  oMlIskx  of  years;  'after  the 
£imaus*  a?ra  of  Nab^nafiar, 

Sub- 
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Ssbtfaft  I  fifQA  any  given  year  of  the  Julian  period;  and  divide  ttie 
nooainder  by  4;  if  notUng  renUins,  the  given  year  ia  a  leap^yw;  bat 
if  1/  a^  or  5  remain^;  it  i3  the  firft,  fecond^  Or  tlusd  year  after  kap^ycat} 
ia  ihe  ttld  ftild« 

If  ai>y  yaftr  before  the  year  of  Chriil'&  bifth  be  givenj  fubtraft  iti  ^ 
UMBber  troiB  47i5>  ^nd  the  remainder  will  be  tlw;  year  of  the  Julian 
period :  and  if  you  fubtrad  the  faid  year  from  4007,  the  voaaiiider  will 
be  the  year  of  the  world's  ag^* 

If  any  year  afitt  the  year  of  Chrift's  birth  be  givcD>  add  4713  to  it^ 
aod  the  fum  wiU  be  the  year  of  the  Julian  period  {  or  if  yoa  add  40Q7 ' 
to  it)  the  film  wUi  be  the  years  of  the  world's  age* 

IT  aay  year  of  the  world's  age  is  given,  add  706  to  it,  aad  tbtt  fiiiii 
wiU  be  tKe^  year  of  the  Julian  {>eriod.  If  the  given  year  of  the  woiM  b^ 
lefs  than  4007)  fubtra^  it  from  40071  aqd  the  reiMinder  will  be  the 
muober  of  years  before  the  year  of  Chrift^a  bifth.  Sat«  if  the  riven 
year  ^rf*  the  world  be  nune  than  40071  fubtrad  4007  from  it }  and  th^ 
Qwaiodai?  wiU  be  the  number  of  years  after  the  year  of  Cbrift'a  bwtb* 

^  faBie  of  remarkable  JEras  and  E^t^entu 

iuUaaW«rUJiVft^<»« 


J  The  dteatlon  of  the  world        *•       -     .  - 
a  The  flood    •-       -       -       -       -       - 

5  The  Afiyrian  monarchy  founded  by  Nimrod 
4  The  birth  of  Abraham  -        -        * 
}  The  deftrudtion  of  Sodom  an'd  Gomorrah      - 

6  The  kingdom  of  Athens  founded  by  Cecrops 

7  Mofes  receives  the  ten  commandments  from  Ood 
t  The  Ifraelites  enter  Canaan       -^        -•       - 

9  The  deflarudlion  of  Troy  -        -       ** 
10  The  beginning  of  King  David's  reign 
tt  The  founding  of  SolOmon^s  temple      -        - 
»*  The  Argonautic  expedition       -        -        - 

13  Lycurgus  formed  his  excellent  laws  - 

14  Arbaces^  firft  king  of  the^Medes        - 
ij  Manducus,  the  fecond  -         -        — 
16  8Q&rmus,  the  third         -        -    /    •*"        "* 
t7  The  beginning  of  the  Greek  Qlimpiades        - 

18  Artica,  the  fourth  king  of  the  Medet  - 

19  The:  Catonian  epocha  <rt  the  building  of  Rome . 

10  The  aefa  of  NAbonafiar  -  -*  - 
ti  The  deftru^bii  of  Samaria  by  Salmanefer  ^ 
21  The  firft  eclipfe  of  the  moon  on  record  *» 
H  Caidicea,  the  fifth  king  of  the  Mpdca  .  *- 
H  Phraortesi  the  fixth  -  -  -  - 
^  Cyaxares,  thefcventh  »  *-  -  - 
t6  The  firft  Babylonifh  captivity  by  Nebuchadnezzar 
♦7  The   long  war  ended  between  the  Medes  and  " 

Lydians        **        *r        **        "^        ^ 


Period.  Age.  Chrit« 


706 

*S37 

»7i4 
2816 

3»57 
3222 

3262 

3P9 
36J0 

37O" 

,377^ 
.3829 

3838 

3865 
39»J 
3938 

394J 
3961 

3967 
399* 
3993 

399^ 

4oy8 

4^Bo 

4107 


k- 


II 


i6j6 

1831 
2008 

2110 

2451 

2516 

2556 

2823 
1944 

^99? 
3670 

3103 
313* 

3029 

3<39 

3^55 
3261 

3286 

3*87 

3290 

335* 
3374 
3401 


14^7 
2351 

217^ 

1999 

1897 

155:6 

1 49* 

145^ 
1 184 

io5j 

lOIA 

884 

84» 

79« 

77J 
76^ 
1^% 

74* 

721 
720 

V7 

633 
606 


3405 


( 


60a 


4i* 


•6flR0N0L0CY. 


ift  irhd  id  Ba()3rldi]ifh  captivity  and  birth  of  €yras 
39  The  deftrudion  of  Solomon's  temple  - 

50  Nebacfaadnezzar  ftmck  with  madnefs  •« 

51  Daniels  vifion  of  the  four  monarcfakf  •*- 
32  Cynis  begins  to  reign  ^  u  ». 
55  The  Battle  of  Marathon           «        ^        u 

34  Artaxerxes  Longtmanus  begins  to  reign       -> 

35  The  beginning  of  Danieh  teventy  wttk»  of  ftan 

36  The  beginning  of  the  Peloponnefian  war      - 

37  Alexander's  vidory  at  Arbcla  -        * 

38  His  death  ^        -        - 

39  The*  captiyity  of  lOOiOOO  JeWs  by  King  Ptolomy 

46  Coloffos  of  Rhodes  thrown  down  by  ah  earthqmdce 
41  Antiochu^  defeated  by  Ptolomy  Philopater    «^ 
4t*The  &motts  Archimides  murdered  at  Syracofe 

45  Jaibn  butchered  the  inhabitants  6f  Jertkalem 

44  Corinth   taken   and  plundered  by  the  Confui  1 

Mummius  -        -        •.        -        —     j 

45  Julias  Caefar  invaded  Britain  -  - 
46.  He  cdjrre^  the  calendar            -        -        - 

47  Is  killed  in  the  fenate.houie  -  »  ul 
'48  Herod  made  king  of  Judea        •*•        -^        - 

49  The  battle  at  Adium  -        -        -  . 

50  Agrippa  builds  the  Pantheon  at  Rome  - 
$1  The  true  aefra  of  Chrift's  birth 
si  The  death  of  Herod       ^       m       ^       ^ 

•'•"■■ 

;i$  The  Dionyitan,  or  vulgar  sera  of  Chriil*s  birth 

54  The  true  year  of  his  crucifixion  —  •♦ 

55  The  deilru^on  of  Jerufalem  *  -  - 
§6  Adrian  built  the  long  wall  in  Britain  <- 
fj  Conftaiitius  defeated  the  Pi^s  in  Britain  -> 
S^  The  Council  of  Nice      -        -        -  * 

59  The  death  of  Conftan tine  the  Grtat 

60  The  Slaxons '  invited  to  Britain  -        -^ 

61  The  Arabian  Hegira,  or  flight  of  Mahomed 
6z  The  death  of  Mahomed  -        ^        ^ 
63  The  Perfian  Yefdcgird               -        -      .  - 
64,  The  art  of  printing  difcovcrcd  -        - 

65  The  reformatipn  begun  \>y  Maftin  t.uthcr 

66  Oliver  Cromwel  di^      -         -        ^        «. 

67  Sir  Ifaac  Newton  bom  at  Woolftrope,  in  tin 

colnfliire,  December  25         -        - 
-*-  Made  Prefidcnt  of  the  Royal  Society 
—  Died«  March  20  -        -*        .*. 


foUan  WordNBeM 

period.  Age.  Chrift. 

411^3468 
4124  3419 

4«44  3438 
4158134^2 

4*77  347' 
35'7 


4223 

4*49  3543 

4*56  3$S<^ 
428213576 

4383 
4390 

4393 

4491 
4496 

4506 
4J43 


45^7 

4<559 
4667 

4671 

4671 

4683 
4668 

4709 

4710 


3^77 

3687 

3875 
3700 

3800 
3837 
3861 

3953 
3961 

39^5 

39^7 

3977 
3982 

4003 

4004 


4713 
4746 

4783 

4833 
5019 

5038 

J050 


51584452 

^335  4629 

15343  +637 

5344.4638 

6153  5447 


4607 
4040 

4077 
4127 

4-313 
433  « 
4344 


tin-1 


6230 
6371 

^3S^S 

64.16 
6440 


5524 
^5665 

5649 


599 

58S 

5^ 

S3^ 

490 

464 

457 

43t. 

33(S 

3^3 
320 
222 

*'7 
207 

i7d 
146 

'54 
45 

42 
40 

30 
»5 

4 

I 

Since 

Chiift. 

33 
70 

120 

30S 

7^5 

337 

445 
66i 

636 

651 

1440 

i5'7 
1658 

164a 


5700  1703 
57i4i^7|7 


Tcari  dt 
A     ~  ^        '  .  thrift 

09  TteiSdgtdh^tebek  defeated  at  Cnllodmj  April  10          -  1745 

^  Weftminftei  bridge  finiihed,  .coft  ^589,500          -        ~  1756 

«ifo  The  Stj^k  aiid  Calendar  alteredi  Se|^t.  2               -        -  ^iJS'^ 

71  A  lar^e  Cooiet  appeared^  foietold  by  Dr.  Halley            *  1758 

72  Otalieitenn  the  South  SesLi  difcotered          «        .j.        ;l  1^5^ 

73  LongttUdefimnd  b^r  Harrifon't  tiiiie  piece^  X'^>75^  given  hitfi  176; 

74  Blackfrtars  bridge  finilh«di  coft  £icxfi^           -        ^  1770 

75  Georgium  SidosdUcotei^  bf  Hedchel^               ....  ijgi 
7^  King  of  Sweden  (hot  at  -at  malquerade  by  Ankerftrom      •^'  1 79! 

77  King  and  Qyeen  of  France  beheaded  -        -        -      .  1 793 

78  French  fleet  defeated  in  the  channel  by  Earl  Howe  -«         1794 
.79  ^lanilh^eet  defeated  by  Lord  Sttf  Vincent             -        *-         1797 

80  Datch  ifeet  defeated  hy  Vifceont  Duncan  -  —        -•         1 797 

81  French  fleet  defeated  near  Egypt  by  Lord  Nelfon  •'^        1798 

in  the  fot^going  i^ble,  the  yicard  before  ihd  fined  Chrift  are  tedkohei 

excluiive  frdm  the  year  ot  his  birth.  « 

By  the  Ibllowing  tables  (page^  418,  4191  and  420»]  the  day  of  the 
itionth  anfw^ng  to  any  gireri  day  of  the  week^  and  tt(e  day  of  the 
week  anifwering  t»any  jgiven  day  of  the  months  may  be  ^otihd»  in  the 
bid  dile,  within  the  limits  of  5500  years^  before  the  year  of  Chrift^i 
birthj  and  51:00  years  after  it ;  and  in  the  hew  ftik^  frooH  A.  ti.  iJSh 
to  1837,  inclufive. 

I . ;  For  liny  given  year  beftire  ChHft>  lode  for  t Jie  compkte  hundreds 
bf  that  ye2ir''(wiKn  itsiiumber  amowits  to  hundreds)  at  the  head  .of  the 
taUe  on  paee^4i89  and  for  the  years  below  or  leftf.  than  an  hundred^  td 
make  up  tl^  tiunfbelr  of  the  given  year^  at  the  left  hand ;  and  where  tlMT 
tolumns  nietti  you  hare  the  domtnicftl  letter  for  the  given  year. 

Example.  Whit  was  the  domimcsd  letter  fbr  the  /64tiii  f^  ikSoh 
Chriftrs  birth  ? 

Under  ^po,  (i  the  head  of  XM.  table,  and  againft  84}  it  the  left 
liandj  I  find  FEj  the  dominical  letter  required,  and  (ti^ws  the  (aid  year 
to  have  been. leap-year^  as  every  leap^yeaf  liai  two  dominical  letters  ^^ 
the  firft  of  which  fervci  for  Ja|iuary  and  Fei>niaryj  ahd  thib  kft  fiAr  tW 
ieft  of  the  year.' 

ExAAfiPX.^  2.  For  thd  ye^  1741,  I  demand  the  domfinical  letter  F 

blinder  ijpo  »t  the  head  of  the  tables  and  downwards  thenpe  iii  that 
tolamn  agaiilft  41  i  at  tlie  left  handi  I  find  0  ;  tfie  dqnumd^  ktt^ 
lequitcdi 

Notfi  Thefe  two  tables  (hew  the  dommical  letter  ^r  ih6  Ai  ftil^j 
^'  the  table  on  page  420  (hews  it  for  the  ne#  ftik; 
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irhe  domimcal  letter  (x  the  New  Sdk  ii|a]U)eJ3!ind  by  thefidlow^ 

RULE.  To  the  given  year  add  its  fourth  part^  omitting  fraftiona; 
divide  that  fom  by  f;  the  remainder^  taken  nom  S,  leaves  the  index 
•f  the  letter  in  the  Qommon  y^rs  reckoning 

t     2    1    4    5  ^    7 
A    B   q  D  E   F   G 

But  in  leap-years,  this  letter  and  its  fupceeding  one  are  the  doninial 
letters*  "^     ' 

E^j .    Fof  the  yea{  1 8oi»  I  demand  th^  dominical  lett^  I 

•  4)1801 

4$o=i 

32 1  -  4  remains  =  D  the  doni.  letter* 

Nate^  The  time  in  which  the  fan  perfonnes  his  annual  revolutioi^ 
is  not  exadly  365  days,  6  hours^  but  ^&^  days,  g  hours,  48  minutes* 
and  49  Seconds,  the  civil  year  muft,  therefore,  have  exceeded  thefohir 
year  by  1 1  minutes,  and  1 1  feoonds  ;  which  in  the  fpace  of  aboot  130 
yzKts,  amounted  to  a  whole  day,  fince  the  corredion'  of  the  calender; 
.which  was  the  reafon  of  leap-year  being  omitted  this  preTent  year  1800^ 

And  the  above  rule  will  hold  goodf  for  finding  the  dominical  ktter 
until!  the  y<ar  1900,  from  this  timet  but  till  the  year  1804,  jrou  moil 
work  as  in  the  above  example,  viz.  omit  fiibtra^ing  the  remainder  as  tbt 
above  rule  direds  as  the  remainder  itfelf  is  the  index  of  the  letter. 

JViD/f  •  The  year  1900  will  not  be  a  leap  year,  on  the  above  acooiiiit« 
,  but  there  will  then  be  13  daya  to  be  added,  according  to  the  ibUowiiif 
tabic. 

I* 

,,    ^  Zs    What  will  be  the  dominical  fetter  for  the  year  1814? 

4)«8i4 
4f3  =  I 
8 

a  :±=  B,  the  dominical  lettei» 

To  J^nd  nvhither  any  given  jf ear  he  leap-year ^ 

RUIE.    Divide  the  given  year  by  4 ;  if  nothing  remains,  it  if  leap. 
year ;  but  if  i,  2,  or  3  remains,  it  is/o  many  years  after. 

£.  I.    I  def^re  to  know  whether  iSoi  willbealeap.yearprnot? 
.       4)]i8oi 

450  -  I  remains  /.  i  -|-  4  r=  5th  year  after, 
Note^     Until  ^e  year  of  our  Lord  1804,  you  muft  add  4  to  the 
remainder,  as  abQve^^  ?ind  after  that  period,  proceed  as  the  rule  directs. 

E.  2.    Will  the  year  1 805  be  leap-year  or  not  ? 
Firft^  I  8q5  -r 4=f  4$ '  1  ^4  >  iiwns  /  ^  it  i^  the  firft  year  after  leap-ye;tr* 

'  Pojpe 
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tope  Grtgory  XIII.  finding  the  Julian 
iDCDunt  erroneous^  reformed  it  after  the 
tmnner  of  this  tabk.  The  Julian  year 
confifts  of  36 J  days,  fix  hovrs  ;  whidi  is 

10  minutes^  34  feconds  more  than  the  real 
tropical  year,  oonfiiling  of  365  days^  c 
haisrs^  48  fflinates,  49  i^orids.   Now  thete 

1 1  minutes  1 1  feconds,  from  the  firft  year 
of  the  Jolian  account  (whicl^  took  date 
before  the  birth  of  Chriil)  to  the  year 
i6oo»  amoanted  to  12  days ;  and  fo  many 
days  the  Julians  were  too  foon  in  reckon, 
ing  the  yemal  equinox,  and  confequently 
JiDO  late  in  reckoning  their  month*  The 
fqpc  looking  back  no  {arther  than  the 
cooncal  of  Nice,  added  10  days  to  his 
4»wn  birth.day,  Od.  ;,  1582^  and  called 
it  the  1 5th ;  and  by  that  means  the  ver. 
nal  equinox  fell  on  March  21.  This  re. 
fbnnation  of  the  calendar  is  called  the 
Gregorian  accoont,  or  new  ftyle;  which 
i£  it  had  not  beoi  correded,  the  vernal 
,0f  uinox  would  have  fallen  on  ChriftnMS* 
day  in  the  year  10200. 


J  Table  fo  reduce  tht[ 

Julian   u 
rian  Y^er. 

the   Grego. 

4 

Days  added. 
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twill  fatL 

.  Having  fi)und  the  dominical  letter  for  the  given  year,  look  for  that 
letter  at  the  top  of  the  table  (hewing  the  days  of  the  month  (page  420) 
and  under  the  faid  letter  you  have  all  fhe  days  of  the  months  which  arc 
Sundays  in  that  year,  in  the  divifions  of  the  months.  Under  the  next, 
towa]4s  ^  right  hand,  all  the  days  in  the  column  are  Mondays ;  thofe 

vndcr 
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tinder  the  next  ar^  Tucfdaysj^and  to  on.    Whea  you, are  OQ^  attjio 

right  hand  of  the  table^  go  back  to  the  left,  and  fo  reckon  on  according 
to  the  order  of  the  days  of  the  week. 

Thus,  fuppofe  for  the  year  584,  befor«  .Chrift,  for  which  the  domi* 
nictl  letter  wa«  F  E  ^  the  fii&  ierving  for  January  and  February,  and 
thelaft  for  all  the  reft  of  the  year;  in  the  table  (page  420)  I  find, 
under  F,  the  6th,  13th,  20th,  and  27th  o(  January ;  and  the  3d,  loth, 
lyrh,  and  24th  of  Fd)niary ;  and  then  tinder  E,  I  find  the  2d,  9th, 
l6ih,  23d,  and  30th  of  March  and  November  ;  the  5th,  12th,  19th,  / 
and  26th  of  Odober  ;  the  6th,  13th,  20th,  and  27th  of  April  and  July  ; 
the  3d,  loth,  17th,  24tb,  and  31ft  of  Auguft ;  the  7th,  14th,  21ft, 
and  2gtb  of  September  and  Ikcember  ;  the  4th,  i  ith^  i8th,  and  25th 
of  May  ;  and  the  lit,  8th,  151119  2 2d,  and  29th  of  June;  whidfc 
being  all  Sundays  in  that  year,  the  reft  of  the  days  of  the  montha^ 
anfwering  to  given  days  of  the  week,  are  eafily  found* 

E.  I.  In  the  584th  year  before  the  birth  of  ChrJft,  I  defire  to  know 
on  what  day  of  the  week  the  1 8th  of  May  fell  on  ? 

Look  for  the  28th  of  May  in  the  table,  and  yoo  will  find  A  ftands  at 
the  top  of  the  column  in  which  that  day  is  found  :  And  as  the  25 tk  of 
May  fell  on  Sunday,  it  is  plain,  that  the  28th  of  May  muft  have  beea 
on  Wednefday* 

E.  2.  On  what  day  of  the  week  does  Chriftmas-day  fall  on  for  the 
year  i8oi  ? 

The  dominical  letter  for  this  year  is  D,.  Then  under  D,.in'the 
divifion  for  December,  in  the  table  (420}  I  find  that  the  6th,  I3rh, 
20th,  and  27th  are  Sundays;  and  conreqnently,'as  the  20th  of  De* 
cember  falls  on  Sunday,  the  25th  (or  Chriftmas-day)  muft  be  on 
Friday. 

To  find  the  folar  cycles. 

rule;.  To  the  given  year  add  9,  divide  the  fum  by  28,  the 
Ktoainder  is  the  cycle  of  the  fun, 

Note.    The  folar  cycle,  or  cycle  of  the  fun,  is  a  period  of  28  years ; 
ii^  which  time  all  the  varieties  of  the  dominical  letters  will  have  hap^ 
pened,  and  the  29th  year  the  cycle  begins  again,  when  the  fame  order, 
of  the  letters  will  return  a^  they  were  28  years  before.     At  the  birth, 
of  Chrift,  9  years  had  paiTed  in  this  cycle. 

Example.     Required  the  year  of  the  folar  cycle,  for  the  year  1801* 
180 1  ^9=:i8io-T-28::p  64,  remains  18  cycle  of  the  fun* 

Ti  find  the  lunar  cycle. 

RULE.  To  the  given  year  add  i,  and  divide  this  fum  by  19  ;  the 
remainder  fliews  the  cycle  of  the  moon,  or  lunar  cycle. 

Ex.  What 


4fi* 


CtiRdtJOWtiyt. 


JEx*  Whaf  !•  ^  ffMcA  nunberi  w  Uwar  C7de  tat  ^  jreir  i^^ j  t 

19)1784(93  leTohtion  £nce  the  birth  of  Chriit 
171 
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Anfw.    17  liinat  cyde^  or  eolden  nmnber^ 

Ihti,  The  lunar  cycle,  or  ffolden  number,  u  a  period  of  19  yeartj 
ioataining  all  the  yariations  of  the  days  on  which  the  new  aikl  full 
iBOOns  happen ;  after  which  time  they  fdl  on  the  fame  days  they  did  19 
yean  before ;  and  then  (he  begins  again  with  the  fun. 

But  when  a  ccntiffimal  or  hundredth  year  falls  in  the  cycle,  the  ne^ 
alid  fidl  mdon,  a(lo6rding  to  the  new  ftile^  ^ill  &U  i  day  t^ter  than  others 
Wife*    The  birth  of  Cnrift  hapflened  in  the  fecohd  year  of  this  cycle. 

^d  find  the  Roman  indMon* 

RULE.^  To  the  giren  year  add  5^  and  diride  the  fum  by  15  j  d^ 
fcmainder  is  the  number  of  indi^on* 

Ex.  What  is  the  Roman  indidion  for  the  year  1783^ 

jl 

15)1786(119 

»3J 

I  Roman  indidtion^ 
N,  B*    The  Roman  indi^on  is  a  cycle  of  15  yearsi  vfbidi  fiA 
tiegan  the  third  year  before  Chrift. 

To  find  the  efdff  till  the  year  1906. 
RULE.  Multiply  the  gplden  nniiaber  for  the  given  year  by  1 1,  diride 
that  produd  by  30,  and  from  the  remainder  take  1 1,  leaves  the  epad.  If 
the  remainder  is  lefs  than  1 1 ,  add  19  to  it,  and  the  fum  will  be  the  epa^^ 
ft.  Required  the  epad  fo/  the  ytix  1782  ? 

Firft,  the  golden  number  for  this  year  is  iSi 
Then  per  nde  if- 

II 


iloji8|? 

6-^7-f  19=^6  tie  efiA^s 


N.B, 


I  '  * 

ii  CHRONOLOGiV.    *  'i«f 

IT,  S;    Thc^cpaft  of  any  yeflr  ii  the  moonV  »gc  »t  the  Kgfeinfcg  pf 
that  year  J  that  13,  the  dajrs  paft  fince  the  laft  n^vMnoon.  "  • 

71j  /«</  M^  ptoon*$  age. 

RULE.  To  the  epaft  add  the  month  of  the  year,  and  the  day  of 
j  the  month  j .  their  fwn,  if  under  50,  is  the  itjoon's  age  \  but  if  that  fum 
i  ii  greater,  then  30  taken  from  it  leaves  the  moon's  age. 
I  The  mopn'3  age  taken  from  30^  leave?  ehe  day  of  the  next  change. 
When  the  folar  and  lunar  cyclea  begin  together,  the  moon's  age  on 
the  firft  of  each  month,  or  the  monthly  epacts,  'are  called  the  numbers 
fi  the  month*  and  are  as  follows,'  vk. 

Thefe,        o.        i,        i#         «;  •       3.        4. 
For  Jan,    Feb,    Mar.    April    May    |une 

Tbefe,        ^.        6,        8,         8,  10.      jo. 

For  July   Aug,'  Sept.    Oft,     Nov»    Dec* 

fe/ii Required  the  moon'jj  a^e  on  January  ift,  1733? 
Firft,  the  epact  i%  %6 
The  month      o 


Anfw.    iydays,  themoon^agc, 

.         -  '  '  '  . 

E.  s.  The  'noon's  age  t*  37 ;  bow  many  days  is  there  to  the  d«7 
•f  her  cbafigi;,  which  ag«  iier«r  exceeds  30  days  I 

n 

\  

Anfw*    3.  dayi  to  the  chaii je. 

To  find  th  time  of  the  moon's  fonthtng^   ^ 

JiULE.  Multiply  the  moon's  age  by  4,  divide  the  prodl^t  by  f> 
tnd  the  quotient  ^ive$  the  houra  j  the  remainder,  m^tiplied  by  i  a,  givea 
the  additional  mmutes,  '  ' 

If  this  time  is  left  than  \t  hcmrs^'it  is  the  time  of  fouthing  after 
teididay ;  but  if  greater,  i  z  hours  taken  ftom  it,  leaves  the  fouthing 
after  mid*-night, 

£,  I .  Required  the  time  of  the  moon'»  fouthing  at  LondoRi  on  tU 
ilftof  Mayi  1776? 

5  mUKvi'a  ago^ 

.        ^:      -     ^'        ' 

5)»^  

li 

,        Ahf\f#  jh.  a4m,*aftenjobii^ 


^7f  ASTROiVOMV/ 

£•  i«    RMdrcd  tike  time  of  the  moRni'i  ioatUng  at  Hf^jjiffm^  tii. 
tU  ift  4a}r  ^  Jamuarjr^  178^  f 

■  ^  ■ 

Anfwtr  9i(.  3£««  after  midnight.  , 

■-    To  find  the  time  of  btgh  ^at$r  at  an^  pl^^ 

RULE;»  To  the  time  of  the  moon's  foathing;  add  jthe  time  tJift 
tnooh  has  pafTed  the  meridian^  to  make  high  water  at.  that  placci  ^ 
the  fam  will  (h^w  the  time  of  high  Water. 

The  diftance  of  the  moon  from  the  oieH(fian|  when  ^gh  water  at  the 
following  places^  is ;  at  London^  ^  bears  N.  E.  or  S«  £.  $bi  o«r.  Briftcl 
key,  J  bears  E^  by  S.and  W.  by  N.  6b.  J^^m4  { 

E.  I.     On  the  ii^  of  May,  177$,  at  what  time  vras  it  high  water    • 
at  London } 

H.  M.  ! 

The  moon  fpnths  at  r         2     24  p.  Mk  Nm  \ 

At  London  >  bears  N.E«  or  S.  E.  5    od 

,  -I 

Sum    5    24 
Anfweri  24  minutes  pad  j;  in  the  aftermpQai* 
High  water  is  the  ftate  of  the  tide  when  higheft^  dr  the^ime  it  ceafil 
td  flow  up.  '     ' 
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ASTRONOMY. 


PART  VI. 


SECTION  ,  IXXIX. 

ASTRONOMY  IS  derived  from  two  Greek  i^ordsjf  Vii.  Afcf/  I 
ftar,,  and  Nomos,  a  law^  or  rule."  It  is  a  fciencejr  which  by  va^ 
£dlible  demonilration,  teaches  us  the  motions  diftance^;  and  magnitudes 
of  the  heavenly  bodies ;  their  revolutions,  anomalies,  apletions,  eccctw 
tricities,  enlongatioty^j ,  and  parallaxes  of  the  planets,  eclipfes  of  the 
liuninarieS|  oecultatibas  cif  ths  p rim^/  pl^oet^  asd  fixed  iiais/  by  the 


r 


jMn  2  tt  alfo^  t^  nfingj  ^coIraiAatlng,  fettinf^  i&3  aaiplitu^ ;  and^ 
in  ihort,  whateV^  belongs  td  the  right  underftanding  of  the  true  fyftem 
ot  the  world. 

Of  cclipfes  th^re  are  four  forts,  viz,  ift,  partial ;  ti,  total  without- 
continuance ; '  $df  total  with  continuance ;  and  laftl)'^  annular. 

tft^  Partial,  is  when  prt  of  the  fun's  diameter  is  obfcured  from  fom^ 
Articular  tradl  of  the  earth;  and  thefe  h^pen  more  frequently  than  an/ 
dther. 

2d.  Toital  without'continuancc,  is  when,  at  the  time  of  the  vifible 
eonjiindion,  the  true  latitude  of  the  moon  in  tequal  to  her  parallax  ih 
\  latitude  from  the  fun ;  that  fo  the  center  of  one  is  exa^ly  feen  in  tht 
.  eehter  of  the  other ;  and  then  aHb  their  vifible  diameters  are  equal ; 
I  that  fo  the  fun  is  no  fooner  hid  froib  our  fight  by  the  dark  body  of  the 
Qioonj  but  very  fpeedily  he  is  feen  to  recover  his  light  on  the  othet 
fjdc. 

3d*  Total  with  continuance,  if  when,  at  tlie  vifible  conjunction,  the 
eclipfe  is  central  (which  is  always  when  the  north  latitude  and  parallax 
are  equal)  the  moon  is  in  perigon,  and  the  fun  in  apogeon ;  then  the 
apparent  diameter  of  the  moon  exceeds  that  of  the  fun,  and  this  excefs  ' 
can  never  amount  to  one  minute,  fo  that  the  total  darknefs  of  any  folajr 
edipfe,  can  never  exceed  4'  or  5'  in  time. 

4th.  Laflly,  annular,  is  when  the  vifible  central  conjuiidlion  happen* 
eth,  the  fun  being  in  perigeon,  and  the  moon  in  apdgeoA  ;  here  the 
diameter  of  the  fun  exceeds  that  of  the  moon>  and  coATeqttefttly  therfe 
\  will  then  be  a  ring  of  light  round  the  mooii. 

That  thh  fun's  ^clipfe  always  begins  on  the  weft  fide,  and  goes  off, 
'  or  ends,  on  the  eail  ^e  of  his  body,  is  str  m6ft  manifefl  truth ;  becaufh 
'  the  moon  (who  is  always  the  caufe  of  this  obfcurity)  moving  in  hct 
annual  motion  always  in  confequence,  or  according  to  the  order  of  thb 
•  figns,  mufl,  of  tieceffity,  iirft  touch  the  fun's  Mreflern  limb,  and  laft  leave 
^  his  eafletn.  • 

Aftronomers  have  divided  fhe  fun's  diameter  intd  ft  equal  parts*^ 
'  which  they  call  digits ;  fo  that  if  we  fpfeak  of  a  digits  or  finger's 
I  breadth,  it  is  nio,  more  than  -^  part  of  the  fun's  diameter. 

Qf  the  caufei  aftd  times  of  ecl'tf/es* 

I      An  eclipfe  of  the  fun  is  caufed  by  the  moon's  opaque  body  pafling 
between  the  fun,  and  thofe  parts  of  the  earth  from  which  fhe  hides  the 
whole  or  part  of  the  fun ;   and  this  can  never  happen,  but  at  tinae  of 
new  moon. 

An  eclipfe  of  the'  moon  is  caufed  by  the  whole,  or  part,  of  her  body 
pafling  through,  the  earth's  fhadow ;  which  can  never  happen,  but  when 
the  moon  is  full. 

If  the  moon's  orlDit  lay  in  the  plane  of  the  ecliptic  (in  which  the  earth 
always  moves,  and  the  fun  appears  to  move)  the  fun  would  b^  eclipfed 
at  the  time  of  every  new  moon  ;  and  the  mooii  would  be  eclipfed  at  the 
time  of  every  full. 

3I  a  Bat 
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Bat  one  half  ofthc  moonS  orbit  lies  on  the  north  fideof -the^ecliptieji 
and  the  other  half  on  th^ibuth  6ie  of  it ;  the£e£;>re,  the  nuwn's  orbit 
interfefts  the  ecliptic  only  in  two  oppofitc  points,  which  ^are  called  the 
moon's  loJes ;  and  tbe^angl^  which  the  tnooo's  orbit  makes  with  the 
ecliptic  is  f^  1 8'.  The  intcrfc^lion  from  .which  the  moon  aibenda  norths 
yratd  from  the  ecfiptici  is  called  the  moon's  afcending  node ;  at\d  the 
pppoiite  interfe(5tion^  from  which  the  moon  defcenda  fouthward  from  the 
eclipticy  16  called  the  moon's  defctending  node.  Thefe  nodes  move 
tacKward  in  the  ecliptic  19^  degrees  every  year,  from  the  confcqucnt 
toward  the  antecedent  figns  *  and  therefore  they  gp  ^c^ite  roQpd  the 
cclipiic,  In  iS  years,  zzj  days  and  5  hours. 

From'  the  time  of  the  fun's  being  in  conjunftion  with  cither  of  the 
nioon's  t^ode!]|  rp  the  time  of  hi^  being  in  conjuridion  with  the  other, 
is  ab6u£  175I  days,  at  a  mean  rate ;  within  which  number  of  days  the 
eclipfes  muft  always  happen,  in  different  times  of  the  year. 

When  the  moon  changes  within  18  days  before  or  after  the  day  of  th^ 
fun's  being  in  conjunction  with  cither  of  her  nodes,  the  fun  will  be 
ccHpfcd.  And  when  the  moon  is  full  within  1  z  days  before  or  after 
the  day  of  the  fun's  conjundion  with  either  of  the<  nodes,  the  mooii 
will  be  eclipTed*  At  greater  diffances  of  the  fun  from  the  nodes,  there 
can  be  no  eclipfes  of  thefe  luminaries,  \  ^        - 

The  period  of  eclipfps,  according  to  the  learned  Dr.  Hallcy,  is  1 8 
years,  10  days,  7  hours,  45  ijiinutcs ;  in  leap  year,  1 1  day 8,7  hours,  43 
niintttes  $  wnich  is  near  two  hundred  and  twenty. three  mean  lunations. 
And|  thereforei  in  that  time,  there  will  be  a  regular  period*  of  eclit^fes 
pt  returns  of  the  fame  eclipfes  for /many  ages.  Qut  the  falling  back  of 
the  line  of  conjunction  of  the  fun  and  moon,  with  refpeCt  tq  me  line  of 
^  nodes,  in  every  period,  will  at  length  exhauft  it,  and  not  temra 
<igain  in  lefs  than  twelve  thoufand  four  hundred  and  nioety^twe  years. 

Another  period  for  comparing  and  examining*eclipfes,  which  happen 
after  long  intervals  of  time,  is  that  which  conufts  of  (ix  thoufand  eight 
hundred  and  ninety  mean  lunationsi  or  about  five  hundred  and  fifty. 
feven  years  and  twenty-one  dayi  $  in  which  time  the  fon  and  node  wi^ 
meet  again  fo  nearly,  as  to  be  little  more  than  eleven  feconds  diftant : 
Vt  it  will  not  be  the  fame  eclipfe  that  returns,  a»  iti  the  ihotter  period 
above-mentioned.  ' 

Thefe  periods  are  fald  ip  hare  been  difcoyercd  by  the  Chaldeans  fix 
.  or  feven  nundfed  years  befojre  the  birth  of  Chrift ;  but  M.  Bailiy,  in  his 
itlfloire  de  I'Aftronomie  Anclenne,  has  (hewn  that  the  Invention  is  of  a 
fnuch  earlier  date,  and  were  known  to  the  Arabs,  Indians,  Chinefe,  and 
Tartars,  long  before  the  fciences  were  cultivated  in  Greece.  And  as  a 
knowledge  of  this  kind  could  have  only  been  obtained  from  a  long  fcrlcs 
of  obfervations,  or  a  general  and  perfe^  acquaintance  with  the.ccleftial 
inotions,  it  is  probable,  that  thefe,  as  well  as  many  other  difcovcries  of 
equal  importance,  are  due  to  the  moft  ancient  inhabitants  of  the  earth. 
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:In  CkifBii  ^vbcte  dEfyotiomy  is  ondfi  faMefV]«nt.to  tie  iivterdl  :«f  tho 
ftate,   under,  the  tcig&iof  the  empetoY\ChcMkang»  the  two  principaft 
aftroiidme»^t  Ho  and  Hi ;  were  eondemticd  to  deathy  on  account  of  their . 
ommiting^^lo  acMSoance  the  precife  time  of. .an  eciipfeof  the  fan,     This^ 
eciipfe isTihich  happened  two^dioiiiundcone  bondred  and-£xty-nine  years* 
before  Cbriilj  and  a'temarkable  a)njim^k)n  of^fbur  o^theplacv^ts,  vfrhich 
their  anoah  s&an  to  haveitaken  place  It  aviliU  eat]^er  p^ripdi  ari&  ftrong 
proofs  of  the  authenticity  of  the  Chinefe  thronology, 

;  Th^re  is  k  general  tradition,  wKidi  is  cciuntenanced  by  facred  and 
profane  hiftory,  that  great  changes  and  revolutions  have  taken  place  in 
our  globe  fince  its  firft  formation  :   and  the  bare,  infpeftion  of  the  earth 
gives  gi^at  weight  to  this  opinion.     We  can  perceive,  in  many  inftances, 
that  the  waters  of  th«f  ocean  ha«veiiot  always  been  confined  within  theit- 
prefent  bounds.     The  vegetables  and  fifjies  of  India,  which  are^foond  in- 
the  petrefadions  of  Europe  ;  and  the  number  of  fhells,  and  other  marine 
produ^ons,  difcovered  in  ranges  of  mountains  very  remote  from  the  fea, 
can  be  accounted  for  upon  no  other  principle.     This  was  a  .doftrine" 
taught  by  Pythagoras  and  his  foUpwefs;  ai)d  Ovid  expreffes  hinafelf  thus,, 

"  The  fate  of  plate  i^  and  their  forms^  decay  ; 
And  nvhat  <b)as  fofid  earth  converts' to  fea  ; 
Seas,  tn  their  turn,  retreating  from  thejhgre, 
Make  foltd  laitds  nvhat  vcean  fwas  hefare  ; 
And  far  from  ftrands  are  Jhelis  of  fijhes  found ; 
And  rufiy  anchors  fixed  on  mountain  ground  I 
And  njohat  iMere  fields  before,  noiu  mark* d  and nvorn 
By  falling  floods,  from  hills  to  v  a  Hies  turn  : 
And  crumbling  fiill  defcend  to  level  lands 
^And  lakes,  and  trembling  bogs^  are  barren  fands  z 
And  the  farch*d  defert floats  in  ftr earns  unknoivn. 
Wondering  to  drink  of  (Waters  not  her*  Ofwn  J* 

To  thefe  ieftimonies>  may  be  added  another  dill  more  fingular ;  which 
is  that  of  the  ancient  Egyptians,  who  maintained  that  the  fun,  in  forme* 
ages,  had  rifen  in  the  weft  and  fet  in  the  eaft  ;  and  Herodotus,  Plato, 
Diogenes  Laertiuj!|  and  Plutarch^  all  mention  this  revolution,  and  fome 
are  induced  to  believe,  that  the  idea,  was  not  without  foundation. 

The  beft  modern  aftronomers  are  now  generally  agreed,  that  tl^e  angU 
which  the  ecliptic  makes  with  the  equator  is  continually  decreafing,  at 
tlie  rate  of  about  one  minute  in  a  hundred  years  j  and  therefore,  if  this 
iimination  Should  proceed,  the  two  circles,  in  about  one  hundred  and 
forty  thoufand  years,  would  coincide,  and  the  fan,  moving  in  or  near  the 
equator,  would  make  eqi^al  days  and  nights  all  over  the  globe  for  many 
ages.  A  revolution  of  this  kind,  fuiEcient  to  reverfe  the  four  cardinal 
points  of  the  compafs,  could  not  have  been  accomplilhed  in  lefs  than  twp 
bullion  of  years  J  a  length  of  duration  to'th^  world  that  few  will  admit. 

We 
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We  are  told  by  Diodoros  Sicnlus,  that  the  phikifbplKfi  ef  JhkfyUm,  at 
the  time  tk  Alexander's  entry  into  that  city,  reckoned  foor  hundred  ahd 
three  thoofand  years  from  the  beginning  of  their  aftronomicai  obferra*. 
tions.  An4  upon  a  fuppofition  that  tl^  ecliptic  was  firft  perpendicular 
to  the  eqaator^^  and  afterwards  began  to  approach  towards  it,  according 
to  the  rate  above»rmentioned,  this  period  nearly  agrees  with  the  diminu^  * 
tion  of  the  angle,  which  in  that  time,  had  taken  place,  and  reduced  the 
obliquity  to  twenty.three  degrees  and  a  half. 

Some,  however,  are  of  a  contrary  opinion  5  and  are  difpofed  to  believe^  ^ 
that  the  obliquity  of  the  ecliptic  has  been  always  the  fame.  But  in  thi& 
they  are  certaiiily  miftaken;  for  befides  the  apparent  decreafe  of  this 
angle,  which  has  been  obferved  by  moft  aftronomers  fince  the  time  of 
Hif^rchus,  the  variation^  of  latitude  in  the  fixed  ftars  is  fach  as  could 
ar ife  from  no  6ther  caufe^ 

Pto!emy  tells  us  exprefsly  that  he  determined  the  bbliquity,  for  feveral 
years  together,  to  be  twenty,  three  degrees  fifty-one  minutes,  and  it  is 
now  known  to  be  twenty-three  degrees  twenty  weight  minutes  1  the 
attention  which  has  been  be  it  owed  upon  this  Aibjeft  for  nearly  a  century 
paft,  has  enabled  vis  to  decide  witli  certainty  that  the  diminution  is  real, 
and  according  to  a  certain  law« 

Hipparchus,  in  comparing  his  obfervatipns  with  th<^  of  Timocharis, 
which  had  been  made  at  Alexandria  about  a  century  before,  firft  perceived 
that  the  itars  changed  their  ppfitions,  and  appeared  to  have  a  00 w  inotion 
from  weft  to  eaft  with  regard  to  the  equinoctial  points* 

This  change  of  the  ftars  in  longitude,  which  has  now  become  fufficient- 
ly  apparent,  is  owing  to  a  fmall  retrograde  motion  of  the  equinodial 
points,  of  about  fifty  feconda  in  a  year,  which  is  occafioned  by  the 
attraction  of  the  fun  and  moon  upon  the  protubjerant  matter  about  the 
equator.  The  fame  caufe  alfo  occafions  a  fmall  deviation  in  the  parallel- 
ifmofthe  earth's  axes,  by  which  it*  is  continually  direfted  towards 
difFerefit  points  in  the  heavens,  and  makes  a  complete  revolution  round 
^e  axes  of  the  ecliptic  in  about  twenty -five  thoufand  nine  hundred  and 
twenty  years. 

In  cohfequence  of  this  fhifting  of  the  equinoflial  points,  an  alteration 
has  taken  place  in  the  figns  of  the  ecliptic ;  thofe  ftars  which  in  the 
^infancy  of  aftronomy  were  in.  Aries,  being  now  got  intp.  Tauri^  ;  thofe 
^  Taurus  into  Gemini ;  &c,  » 
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Tie  Copemkany  nr  Jolar  fyjtem, 

T|uf  ^ff ^  of  the  wjDrld>  as  defcrihtd  pn  Elate  2>  is  tuH  a  latiB  inyetition^ 
'  was  kfown  and  taught  by  the  wife  Saiaiah  Pythagoras,  and  othera 
ng  the  andeots  ;  which.  In  after^timesj  was  loft  j  till,  in  the  ijA 
tyy^  if.  ^as  again  rcTived  by  the  famous  Poliih  philrfopher^  Nicboiaa 
ipernicusi  vrho  was  born  at  Thorn,  in  the  year  1473*  In  this  he  was 
. .  ^llpwed  by  th|e  greateft  mathematicians  and  philofophers  that  hare  fino» 
AVlivjedi  a$  KevljbIi,  Oalilio,  DEscAaTfeSjGfisis^NOus^  and  Sir  Isaao 
XVJ  i^t wToK>  who  have  eftabliihed  this  fyftem  on  fuch  an  everlafting  foonda^ 
^.  ^on  of  mathei^atical  and  phyfical  demonftr^tion,  that  the  gates  of  ignor. 
^  9pat  fhall  never  preyail  againft  it. 

The  itioft  famous  of  the  antiquated  fyftcms  are  two>  viz.  one  taught 
by  Px^LfeMV,  the  Egyptiani  aftrdnomer>  faid  to  have  lived  ijSyeait 
bdbre  Chrift  ;  the  Other  by  the  noble  Dane,  Tycho  BtABSi  ham  id 
Schoneti,  A.  D.  i;46. 

The  Ptqlxmean  system  fupppfed  the  earth  immoveably  fixed  in  th^ 
^  center  of  the  worlds  about  which  moved  feven  planets^  viz*  the  Moon^ 
^  ^ercurjf^  Venui%  tht  Stfff,  Marsi  Jupiter  and  Saturn;  above  thefe  if 
^  placed  the  firmament  of  the  fixed  ftarsi  theti  the  two  cryftalline  fpheres  ; 
^  ill  which  were  included  in,  and  received  motion  fromi  the  primum  mobile; 
^  Which  <^onftantly  revolved  about  die  earth  in  ^4  hours  from  eaft  to  weft. 

^  The  Tychoni AN  SYSTtM  futccfcded  the  ProtlMtAKi  but  was  never 

=?  fo  univcrfal.     This  fuppofed  the  earth  in  the  center  of  the  ^orld,  or 

^  firmament  of  fixed  ftars ;  as  alfp  of  the  two  luminaries^  the  Moon  and 

=  Sun  :  but  then  he  fuppofes  the  Sun  the  center  of  the  {^anetary  motions^ 

^  ^z.  of  Mercury,  Venus,  Mars,  Jupiteri  and  Saturn ;  thefe^  with  th^ 

z  Sunj  all  revolved  about  the  earth  in  the  fpace  of  a  year,  to  account  for 

S  the  aniiual  motion ;  and  the  earth  he  n|ade  tb  revolve  about  the  axes  ever^ 

I  '^4  hoars,  from  weft  to  eaft^     This  hypothefis  beihg  part  fitlfe^  was 

^  *  embraced  by  few>  and  foon  gave  way  to  die  only  true  and  rational  tohii 
^enii  reftbredby  Copbrnicus  as  aforefaid* 

A  fiRIEF  DESCRIPTION  OF  THE  SOlAR  SYSTEM^ 

The  fun,  i  ftupendous  b<My  of  fire,  is  placed  in  the  tentre  of  the  fyftem 
fouod  whofe  o^rb,'  the  pla^s^  fatdliteSf  and  cOmets,  perform  tbekr 
tevolutions/  with  an  order  and  regularity  which  muft  fill  our  minds  witk 
Ibe  tooft  exalted  conceptions  of  their  divine  Original. 

Mercury f  the  neareft  planet  to  the  funj  goes  irpund  him  In  about  8f 
days  ajnd  ij  hours^  or  a  little  lefs  thafi  three  months  ;  which  is  the  lengtl 
0f  his  year.  But  being  feldom  feen,  on  account  of  his  nearnefs  to  thcf 
Ain,  and  no  fpots  appearing  on  his  fur&ce,  or  diiki  the  time  of  Bis  rota* 
tion  upon  his  axisi  or  the  length  of  his  days  and  nights,  is  not  yet 
detern^ned.  His  diftahce  from  the  fun  is  cbmputed  to  be  about  thirty^' 
&Ten  millions  of  milesi  and  his  diameter  three  thoiKfaod  two  hfn^red  % 
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and  in  his  cmiric  tsmA  tie  fun^  be  moyes  «t  the  rate  df  a  bondred  and 

Btc  thoufand  miles  an  hour. 

,  Fenus f*  tht  titKt  planet  above  jMcrcory,  it  computed  to  be  fixty^elght 
millions  of  miles  from  the  fun,  and  by  moving  at  the  rate  of  fevcnty-ft 
thonfand  miles  an  hour,  (he  completes  her  annual  jrevolofion  in  two 
hundred  and  twenty. four  days  and  feventecn  hoorsf  or  aboot  fevenf 
months  and  a  half.  Her  diameter  is  fcvcn  thoufand  feveh  hundred  mlksv 
and  her  diurnal  rotation  on  her  axis,  is  performed  in  twenty-three  hoursr" 
and  twenty-two  minutes.  When  this  planet  appears  to  the  weft  of  the 
fun,  ihcrifes  befote  him  in  the  morning,  and  is  called  the  Morning  Star; 
and  wh^n  ibc  appears  to  the  caft  of  the  fan,  (he  fliines  in  the  evenings 
after  be  fets,  and  is  then  called  the  Evening  Star ;  being  in  each  fiiuation^* 
akernately,  for  about  two  hundred  and  ninety  davs,  •, 

The  next  planet  above  Vcm?s,  in  our  fyilem^  is  the  Earth.  Its  diilano^ 
ihom  the  fun  is.  ninety-five  raillipni  of  miles,  and  by  travelling  at  thief 
rate  of  £fty -eight  thoufand  miles  an  hour,  it^  annual  revomtion  is 
performed  in  three  hundred  and  fixty-five  days,  five  hours,  and  forty- 
pine  minutesi  or  the  fjpace  of  a  year;  which  nJotion,  though  one  hondred 
and  twenty  times  fwlfter  than  that  of  a  cannon  ball,  is  but  little  lefs  thatf 
half  the  velocity  of  Mercury  in  Ws  orbit,  Thecarth's  diameter  isftvea 
thoufand  nine  hundred  miles ;  and  as  it  turns  round  its  axis  every  twenty- 
four  hours,  from  weft  to  eaft,  it  09caflon8  an  apparent  motion  of  all  the; 
heavenly  bodies,  from  eaft  to  weft,  in  the  fan^e  time. 

Next  above  the  earth's  orbit,  is  Mf'rs^  wbofe  diftance  Uom  the  Son  i» 
computed  t9  be  about  one  hundred  and  forty.four  millions  of  miles,  Re 
movfis  at  the  rw  of  fifty.fi ve  thoufand  miles  an  hour,  and  completes  Ws 
revolution  round  the  Sun  in  a  period  little  lefs  than  two  of  our  y  ears.  His 
diameter  is. four  thoufand  two  hundred  n^iles ;,  and  his  diurnal  rotation 
ijpon  his  axis  is  performed  in  about  twenty-four  hours  and  thirty-nino 
minutes/ 

,  Jupiter^  the  largest  of  all  the  planets,  is  still  higher  i«  the.fystem 
tb.an  Mars,  He  is  reckoned  to  be  about  four  hundred  and  ninctty  roiliiobs 
of  miles  from  the  Sun,  arid  l?y  going  at  the  rate  of  twenty-nine  thoufand. 
miles  an  hour,  completes  his  annual  revolution  in  fomething  lefs  than 
twelve  of  our  years,  Hi^  diameter  is  computed  to  b«  eighty-nine 
thoufand  miles j  and,  by  a  prodigioufly  rapid  motion  upon  his  axis,  he 
performs  his  diurnal  rotation  in  nine  hours  and  fifty-fix  minutes, 
'  Saturn^  the  next  planet,  in  the  fy stem  above  Jupitfr,  is  about  nititf- 
hundred  millions  of  miles  from  the  Sun)  and  by  travelling  at  .the  rate  rf 
twenty-two  thoufand  miles  an  hour,  he  performs  his  annual  circuit  round' 
Hjiat  luminary  in  about  twenty -nine  and  an  half  of  our  years.  His  dia- 
igieter  is  computed  to  be  fevehty-nine  thoufandi  miles  j  but,  on  account  of, 
his  immenfe  distance^  and  the  deficiency  of  light  occafioned  by  fucb  a. 
remote  fituationr  the.  time  of  his  diurnal  rotation  upon  his  axis  has  not. 
yet  been  afcertained.  ' 

*  There  will  be  a  Tranfit  pf  thin  beiiutlful  Planet  over  the  Sun*$  4i(k,  JDccefljbcr  6,^ 
)882.»--Fpr  an  EjLpbnation^  and  Q<tb9gr2phtcarproj«<^eo  ef  t^is  Phcaem^QoOi  i<^. 
Yiontifpiecft  \k  tbi9  worJL 

Thii 


astronomy;  4jj 

'  ^18  was  thought  the  moil  remoteft  planet  in  otur  fyftem ;  hat'Tk* 
tlBRscHELj  on  the  13th  of  Marchj  1781,  difcoVered  another  a;t  a  ftill 
greater  diil:ancej  called  the  Gborgium  Sidus^  his  diftance  frpm  the  fail 
IS  computed  to  be  one  thoufand  eight  hundred  millions  of  miles^  its  mag-, 
nitude  is  about  eighty-nine  times  greater  than  the  earth's ;  and  that  it 
revolves  round  the  fun  in  an  orbit^  which  is  nearly  circular,  in  about 
eighty.two  years« 

Satellites  o*  AiooNg. 

Befides  the  pdmary  planets  here  mentioned^  there  are  ten  otlierSi 
called  fecohdary  planets.  Or  fatellites,  which  regard  their  primaries  as 
the  centres^  of  their  motions^  and  revotre  round  them  in  the  (ame 
manner  as  thofe  j^imaries  rovolve  round  the  Sun.- 

The  moil  confpicuous  of  thefe  fatellites  is  the  Moon,  who  is  a  con« 
ftant  attendant  on  our  Earth ;  and,  whilft  (he  accompanies  it  in  its 
annual  progrefs  through  the  heavens,  •  keeps  revolving  toani  it  con- 
tinually, by  a  different  motion  ii>  the  fpace  of  a  montL 

The  moon's  diameter  is  two  thoufand  ohe  hundred  and  eighty  miles  ; 
her  diftance  from  the  Earth  two  hundred  and  forty  thoufand  miles ;  and 
in  bulk  (he  is  about  iixty  times  lefs  than  tlie  Earth.  Jupiter  has  four 
foch  Ihoons,  and  Saturn  five ;  and  fropi  the  continual  change  of  their 
phafes,  or  appearances^  it  is  evident  that  thefe  a'lfb  are  opaque  bodies^ 
like  the  planets,  and  (bine  only  by  means  of  the  borrowed  light  which 
they  receive  from  the  Sun. 

It  may  alfo  be  obferved,  that  our  earth  is  a  moon  to  the  moon,  wax-^ 
ing  and  waneing  in  the  fame  manner,  bat  appearing  about  thirteen  times 
larger,  and,  of  courfe,  affording  a  proportional  quantity  of  light.  When 
fhe  changes  to  us,  the  Earth  will  appear  fuU  to  her>  and  when  fhe  is  in 
her  firft  quarter  to  us,  the  Earth  will  be  in  her  third  quarter  to  her. 
And,  as  her  axis  is  almoft  perpendicular  to  the  plane  of  ihe  ecliptic,  one 
half  of  her  orb  will  be  conftantly  illuniinated  by  the  refleded  light  of  the 
Earth  in  the  Sun's  abfence,  whilfi  the  other  half  will  have  a  fortnight's 
darknefs,  and  a  fortnight's  light,  alternately. 

The  rotation  of  the  moon  upon  her -axis,  is  alfo  performed  in  the  fame 
time  that  flie  goes  once  round  the  earth,  as  is  evident  from  her  always* 
prefenting  the  fame  face  to  us  during  the  whole  of  her  monthly  revolution  ; 
on  which  account,  it  is  plain  that  the  inhabitants  of  one  half  of  the  lunar 
world,  are  totally  deprived  of  a  fight  of  the  c^rth,  whilft  the  inhabitants'^ 
6f  the  other  hemifphere  have  a  full  view  of  bur  globe,  moving  through 
the  heavens  at  the  rate  of  fifty-eigKt  thoufand  mjfes  an  hour,  and  appear^ 
irig  to  them  near  thirteen  times  larger  than  that  of  the  fun. 

The  reafon  of  the  moon's  rifing  and  fetring  an  hour  late^  every  night 
than  it  did  the  night  before,  is  owing  to  its  diurnal  motion  of  about 
13°  10'  from  weft  to  eaft  round  her  orbit ;  which,  together  \^ith  the  liao- 
tion  of  the  earth  round  her  orbit,  makes  vetv  near  an  hour's  difference  of 
rifing  and  fetting,  one  night  with  another;  but  it  is  not  fo  every  nighty 
Vti.Qg  fonietimL's  as  much  ^gain  <i:&  at  others,  according  to  the  di^erc/ii't 
3  K .  time^ 
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times  of  the  jtur,  and  the  different  jparts  af  the  ech'ptic^  the  earth  a(^ 
in'obn  may  then  happen  to  be  in ;  as  is  evident  from  the  different  afpe^ly 
9f  the  moon*' towards  the  autumn^  vulgarly  called  the  hanreft  mcjbn; 
^which  does  not  fet  the  next  night  after  fhll^  but  rifes  about  the  fame 
time  for  feveral  nights  together. 

In  an  oblique  fphere^  all  ffce^t  circles  interfering  the  oouinodi^y  wiUj 
in  the  revolution  of  the  fphere,  interfed  the  horizon  with  di&rent  angles, 
at  every' different  part  thereofr  Thus,  with  refped  to  the  ecliptic,  when 
the  beginning  of  Libra  is  orient,  or  rifing  in  the  eaff,  it  then  makes  the 
greateft  angle  with  the  horrizonj  when  Capricorn  is  orient,  the  angle  is 
mean;  and  whj^n  Ari(ss  is odent^  the  angle  is*  loaff  of  all;  tihds^fre^ 
wjhea  themoQR  is  full  in  the  beginning  of  Libra,  one  dayV  motidki. 
depi^&iles.her  ffirtheft  below  thd.  horizon,  and  leuft  whtti  in  the  bc^tnnhif 
of  Aries  ;  confequently,  the  difietence  of  her  rifingeach  day  at  die  ticmd 
equinox  will  be  greafdl,  and  leaff  of  all  in  the  autumnal  equinox* 

The  revolution  of  the  moon  through  the  zodiac  is  called  a  lunation, 
and  12  of  thefe  lunations  or  revolutions  is  a  lunar  year;  which  takes  \a 
the  fpaceof  354days,  8  hours,  48"  38".  The  differcnee  between  this 
and  the  folar  year,  which  contains  365  days,  5  hours,  48'  57"  is  almoft 
I'l  days,  which  chronologers  call  the  epad^ 

And  bec^ufe  the  mocm's  motipn  about  her  axis  i»  per&rm^  in  the 
fame  time  as  about-  the  earth,^  the  lunarians  have  their  natural  days  equal 
to  their  months. 

Befides  the  moons,  thefe  planets  arc  accompained  withy  Satiira  is 
known  to  be  encompafled  with  a  ring  ;  which  furprizing  piiaenomenon 
was  difcoverfed  about  132  years  fincc.  It  is  faidi  the  inner  bordfer  of 
the  ring,  from  the  body  of  Saturn,  is  equal  to  the  breadth  of  the  ring 
itfelf;  each  is  computed  to  be,  at  Ifcaft,  21,000  miles;  though  othen 
make  the  interval  between  the  ring  and  Saturn's  body  to  be  210,26^9 
anii  the  breadth  of  the  ring  to  be  29,200  miles  ;  its  thicknefe  is  unknown, 
being  too  fmall  for  obfervation  :  it  hath  a  variety  of  afpefh,  fomctipics 
appearing  a  large  ellipfis,  then  a  f<nallfer ;  fomeiimcs  only  a  ftraight  fine, 
and  fonietiraes  not  vifible  at  ail.  Thefe  are  the  molt  remarkable  parti- 
culars of  this  prodigy  of  nature,  known  by  aftronomers  ;  as  to  the  matter, 
of  which  it  dqth  coftfift,  it  is  not  known  by  any. 

\ 

\ 

OF  CX)METS. 

Comets,  Of  blazing  ftars,  according  to  Sir  Isaac  NEtVTp!^,aref6rid^ 
compaA,  fixed,  and  durable  fubftances  ;  and  arc  a  kind  of  planets,  wliich 
move  about  the  fun  in  Jlated  periods  of  time,  and  Ihine  by  the  light  of 
the  fun-beams  refiefted  from  them  ;  and  that  the  orbits  are  very  eccentric 
and  clli|)tica],  but  feme  more  and  forae  lefs  ;  fo  confequently  their  periods 
arc  longer  or  fhorter.  The  forms  of  three  remarkable  cometary  orbs  are 
defcribcd  in  the  folar  fyflem  before-going, 
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tk*  Hal  I,  IT  has  dptennmed  the  l(»igeft  a^ds  of  the  orbit  of  that  comet, 
whkh  appeared  ian^o,  and  whofe  period  is  5J5  yeart,  t6  bb  1582975 
parc%  of  .whiGhthemieaadifbance  of  the  eartli  from  the  fun  is  loooo; 
therefore,  fnppofmg  this  meari  diftance  to  'be  8^1000006  EnglUh  miles, 
tkcn  thjC  length,  qf  .that  comet'$  orb  will  be  above  eleven  thoufand  and 
two  hundred  millions  of  ^ogUlh  miles, 

^nd  Sir  JsAAfl  Ne WToif  has  computed  the  heat  of  the  aforefaid  comet, 
Mfh^  Vf^tj^  4hef^n,  tic^  be  2000  times  hotter  than  red-hot  iron ;  and,  it 
h  CQjBm^te^s  that  a  ball  of  iron,  as  big  as  the  {lobe  of  our  earth,  would^ 
if  rod^i|q^  require  5o,poo.}rears  to  grow  cold  in  >  and'die'bodies  of  cOmets 
b^ng  fo  much  greatet  tJbmiOur  earth,  can  never  be  c<4d  at  th^ir  greatefi: 
diftance;  and  the  l^rned  Dr.  Hallsy  has  compiled  a  £6t  of  tables^ 
whexebjr  th&  plgpes  4n  ^  zodiac,  «f  abo^e  zp  eomets,  may  be  detetniined 
for  any  given  time. 

OF  THE  FIXED  STARS. 


'      Fixed  Starsf  are  fo  calle4,  in  oppofition  to  the  planets,  or  moving 
ftjirs,  becaufe  they  always  keep  the  fame  place  m  the  heavens,  and  do 

I  not  feenri  to  move  for  feveral  ages  together ;  yet  they  have  an  apparent 
notion,  occafioned  by  a  certain  coi^trary  motipn  of  the  earth,  arifing 

'  from  the  fphieroidical  figure  thereof.  '  .  .  . 

I      This  motion  of  the  fixed  ftars  does  not  exceed.  50"  of  a  d^ree  in  a 

;  year,^or  one  de-gree  in  70  years  ;  therefore,  to  comjdete  one  revolution 
of  a  circle,  is  required  25,920  years ;  after  which  time  the  ftar$  all  return 

;  again  to  their  former  places. 

The  diftance  of  the  fixed  ftars  is  but  imperfeftly  known;  however^ 

I  the  famous  Hug  ems  has  computed  the  brighteft,  and  of  courfe  the  neareft 

!  of  all  the  fixed  ftars,  viz.  Sjriusf  to  be,  in  appearance,  27,664  times  lefa 

[  than  the  fun ;  andfince  their  diftances  are  greater,  as  their  .magnitudes 
are  Icfier,  therefore  this  ftar  muft  be  at  the  rate  of  above  two  millions  of 
millions  of  miles ;  which  is.  fo  great,  that  a  cannon  ball  would  fpend 
almoft  70O1O00  years  in  pafting  through  it ;   and  it  is  probable,  tl^at  ajl 

!  fixed  ftars  are  equally  diftant  from  each  other,  in  proportion  to  the  diftaiice 
of  the  neareft  of  them  from^  our  fun. 

The  number  of  vifible  fixed  ftars,  whofe  places  have  been  re^ified  by 
aftronomers,  are  thefe :  ^ 

Hypparchus,  140  years  before  Christ,  had  a  catalogue  of  stars,  1 

containing          -         -         -         -         -         •  -          j '?  * 

Pliny           -         - -  -         i6oo 

"  Ptolemy,  135  years  aft er'Christ            -         -         -  -        -    1026 

1437  Uligh  Beighi        .-         *         ...  -         1017 

1572  Tycho  Brabe    ---         -         -         •  ^         -      777 

:    1620  John  Kepler         -         -         ,.•         -         -  -         M^3 

1630  Dr.  John  Bayerus      -         -         -•         •  -       -^1725 

Prince  of  Hefte     -         .        •        ,        -        .  •          400 
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IjSjj  Brachias          -,       -        -.       -         -        •-  -    '^7^ 

J  65 1  John  Ricciolus      -.-----  1468 

1670  John  Hcvetius           .         -*         .         ^         -         -  •    1888 

1676  Dr.  Edmund  Hallcy       --..„.  373 

1690  John  Flamstcad          ..         -         -         -         -         -  -    3000 

Aftronomers  have  divided  the  ftars  into  fix  feveral  iizcs  or  magnitudesi 
of  which  th^  *greateft  or  brighteft  of  them  ace  called  ftan  of  th^  £rft 
magnitude,  as  ASurusy  Regulus,  Siriuty  &c,  and  the  next  to  them  in 
brightnefs|  ace  Cdlled  the  dars  of  the  fecond  magnitude  ;  next  to  them 
in  brightnefs,  are  ftars  of  the  thicd  magnitude.  Sec.  till  we  come  to  ftara 
of  the  fixth  magnitude,  which  con^rehend  the  fmalleft  ftars  that  can  be 
^ifcerned  with  die  naked  eye ;  and  in  the  above  catalogues,/  the  moft 
complete  contains  only  3000  ftars>  though  affifted  by  the  beft  glafles ; 
but  the  moft  that  can  be  difcovered  by  the  naked  eye,  in  the  mou  ferene 
pight,  are  not  above  three  oV  four  hundred;  and  Dr.  Kb  ill,  in  his 
Aftronom.  Led.  vi.  p^  51,  52^  53,  54,  fays  of  the  3000  ftars  in  Mr. 
Flamstead's  catalogue,  it  is  feldom  that  a  very  good  eye  can  reckon 
more  than  one  hundred  together ;  and  the  famous  Mr.  Flamste^^d 
himfelf  afferts,  that  tbe  naked  eye  cannot  difcovcr  abpvc  384  ftars  in 
the  fcreneft  night,  in  both  the  hemifpheres.  • 

The  Gajaxy,  via  leftca,  or  milky  way,  i§  a  broad  white  traft,  cn- 
compafling  thq  whole  heavens,  and  extending  itfclf  in  the  fign  of  Ca/ri» 
corny  from  the  equinodial  to  the  tropic  of  Cancer^  with  a  double  path, 
and  the  reft  of  it  is  a  fingle  one.  Softie  of  the  ancients,  as  Aristotle 
imagined  that  this  path  conftfted  only  of  a  certain  exhalation  hanging 
in  the  air ;  but  by  the  obfervations  with  the  tclefcope,  made  in  this 
age,  it  has  been  difcovered  to  confift  of  an  innumerable  quantity  of 
fixed  ftars,  different  in  fituation  and  magnitude  ;  from  the  confufed 
mixture  of  whofe  light,  its  white  colour  is  fuppofed  to  be  occa. 
iioned. 

The  fixed  ftars  arc  known  from  the  planets  by  their  fcin^illation,  or 
fparkling ;  for  the  planets  have  no  fuch  vibration,  twinkling,  pr  elim- 
roering  of  light ;  but,  generally,  all  the  fixed  ftars,  more  or  lefs,  and  at 
fome  times  more  than  others.  The  caufe  of  their  fcintillation  is  varioully 
diicourfed  of,  both  by  philofophers  and  aftronomers.  A  R i stot  i. e  fimong 
the  ancients,  afligns  the  caufe  thereof  to  their  remotencfs  from  our  fight, 
b}'  which  they  are  weakly,  and  as  it  were  by  a  trembling  wcarinefs 
reached.  Some,  again,  will  have  the  caufe  of  this  twinklihg  to  pro- 
ceed from  refraftion  ;  others  affign  the  paufe  to  arife  from  the  unequal 
foperfices  of  the  flu^f^uating  air.  or  medium  ;  as  ftones  in  the  bottom  of 
a  river,  by  the  rapid  motion  of  the  water,  feem  to  have  a  kind  of 
tremulous  motion :  but  Gass^neus,  more  probably,  conceives  this 
fcintillation  of  the  fixed  ftars  to  proceed  iVom  that  native  and  primogc- 
tiial  light  tliey  are  indued  with,  like  tiiait  of  the  fun's  fparkling,  cafting 
forth  fuch  quick  darted  rays,  as  our  weaker  fight  cannot  behold  with^ 
bqt  that  trembling  paffion, 
'      '   ^ '      '     ^  ^  GEOGRAPHY* 
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_        /      SECTION    LXXX. 

THE  word  Geography  comes  from  the  Greek;,  find,  in  a  pWj^ 
{tohy  iigr^ifks  nothing  more  than  a  defcdptioii  of  fuch  parts  of 
"the  furface.of  the  earth  as. are  realLy  land;, the  other  parts^  wliich  de- 
fcribes' the  water)  being  called  Hydrology.  <Fpf  the  globe  of  our  earthy 
having  its  external  for^ce  partly,  land  and  par^y  water,  has.  been  from 
thence  alw;iys  denocnmated  the  terraqueous  glcije,  which  is.  the  foun- 
dation of  the  two  above.nkentioned  fciences^  Geography  and  Hydro- 
logy* 

The  figure  of  the  earth  hais  been  long  well  known  to  be  globular^  or 
fpherical :  .it.  was  originally  fuppofed  flat,  or  a  plane  ;  but  this  was  too 
great  an  error  for  any  pcrfon  to  continue  in  long  ;  becaufe  if  a  perfon 
walks  direftly  north,  or  fouth,  it  will  caufe  the  ftars  to  have  a  greatisr 
or  leffer  elevation  above  the  horizon  ;  but  no  alteration,  in  that  lefpc^ 
-would  happen  to  them,  in  walking  on  a  plane,  though  the  diftance  be 
ever  fo  gneat,  Th^,  therefore,  affprded  an  evident  proof,  that  the 
furface  of  the  earth .  was  of  a  curvilineal  form;  and  becaufe  walking 
over  equal  ipacespccafioned  an  equal  difference  in  the  meridian  altitude 
of  the  ftars,  it  was  a  proof  that  the  curve  furface  was  of  the  fpherical 
kicui ;  and-  therefore,  the  body  of  the  globe  was  in  form  of  a  globe  or 
fphere.  .  ■   '         '  ^ 

And  this  was  the  general  opinion,  till  the  beginning  of  the  laft  cen- 
tury ;  when  experiments  on  pendulums,  the  nature  of  gravity,  a  ccntrL 
fugal  force,  in  revolving  bodies,  and  fome  other  phy fical  principles,  came 
to  be  underftoodj  there  was  great  reafon  to  fufpeft,  that  the  figure  of 
the  ^arth  could  not  poflibly  be  that  of  a  globe,  but  that .  of  a  fpheriod 
as  above-mentioned,         :  .  ^      ' 

Thefe  difcovcries .  excited  a  great  defire  among  the  leanied,  to  be 
fatisfied  (experimentally )  of  the  true  figure  of  the  earth ;  which  they 
cafily  knew  could  not  be  done,  without  aAually  meafuring  a  degree  on 
the  furface  of  the  earth,  in  feveral  difierent  parts  of  it ;  and  the  more 
remote  from  each  other,  .  ihe  better.  At  length,  by  the  munifi- 
cence of  Kings,  and  great  propcnfity  of  philofophers  and  mathemati- 
cians, the  arduous  undertaking  was  attempted,  profecuted,  and  finiihed, 
with  fuccefs. 

Norwood,  and  others,  make  the  circumference  of  the  globe  25020 
miles ;  the  diameter,  in  the  equator  is  7964  miles,  at  the  poles  7930 
miles;,  but  to  form  a  general  idea  of  thefe  things,  we  may>  without 
much  error,  look  upon  the « earth  as  a  globe  or  fphere  ;  and  fo  the  di* 
loeniions  of  its  furface,  computed  in  fquare  miles,  60  to  a  degree,  will 
be  exprefled  in  the  following  table  ;  wher.eby  yoii  may  fee,  at  one  view, 
|})e  fupcrficia}  content  pt  th^  wholcj  and  its  feveral  parts. 

The 
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^he  fuperficial  ContefH  of  the  wkoi^  Globt^  in  f quote  MSUSj 

60  to  a  Degree. 


I   *  Square  Miles, 

The  globe  —     148510627 

Sesis  Sc  unknown  parts   1 1 784382 1 


The  habitable  world 

A&M. 

Afriott 

Noi!th  America     -^ 
Sdttdi  Ammca    t-^ 
Perfimi  empire  under    1 
Ooriiis  -^    / 


Roman  empire  in  its 

utmoft  height 
Rvffian     ^ 
Chiaefe     ^ 
Great  Moffui 
Torkifli 
FrefefH  I^x&m 


} 


IJiandu 

Borneo      *^       •-« 
Madaigafcar  -^ 

Sumatra    •«— 
Japan        — 
Gfeat  Bdtain 
Celebes     ^« 
Manilla    -^ 
Iceland     -«- 
Terra  del  Fu^  — 
Mindinao 
Cuba 
Javan        -!—         — 
Hifpoiuoia  -f^ 

Newfoundland      — 
Ceylon 


IJlands. 

Florcs  — 

Ceram  —  — 

Briton  —  — 

Socatora  --^  — 

Candia  —  — 

Porto  Rico  —  — 

Corfica  -*-  — 

Zealand  —  — 

Majorca  —  — 

St.Jago    ^  ~  — 

Negropont  —  — 

Teaeriff  —  — 

Gotland  —  — 

Madeira  —  — 

St.  Michael  —  — 

Skye  —  ■  — : 

Lewis  -t-  — 

Funen  -»—  — 

Yvica  —  — 

228000  Minorca  —  — - 

i68o(x>  Rhodes  —  — 

129000  Cephalonia  —  — 

1 1 8000  Amboyna  —  — 

72926  Orkney  Pomona  — 

68400  Scio  —  — 

58500  Martinico  —  -^-^ 

46000  Lemnos  — '  — 

42075  Corfo  —  — :- 

—             30200 1  Providence  —  — - 


Irdand 
Fpimofa 

Arion 

Gilolo 

Sicily 

Timor* 

Sardinia 

Cyprus 

Jafnaica 


30666806 

*749349 
102754^7 

8506208 

3699087 

1650000 

1610000 

3303485 
1749000 

II 16000 

960057 
800000 


3*400 
38250 
36060 
35^00 


Man 
Bomholms 
Wight 
Malta 


:» 1 


— ,        —  ^7730 1  Bafbadtoes 


—    -*     27457 


17000  Aniigua 


1 1900 
10400' 
9400 
7800 
6600 
6300 
6qoo 


Zant 


St.  Chriftopher 

St.  Helena 

Guetnfcy 

Jerfey 

Bermudas 

Rhode 


Square  Mi/ej» 

-—  6000 

—  5400 

—  4000 

—  3600 

—  3220 

—  3100 

—  ^520 

—  1933 

—  1400 

—  .'400 

—  "1300 

—  1272 

—  1000 

—  ^  950 

—  920 

— :  906 

~  880 

—  768 
—  625 

—  520 

—  480 

—  426 

—  400 

—  324 

—  300 
-^-^     260 

—  220 

»94 
168 
160 
160 
150 
156 
1^40 

120 

100 

80 

80 

43 
40 

36 
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Gea^aphkal  Defadtum*  ^ 

1^  {itttfltion  6f  plsiees  upoii  tMe  earth  is  determined  by  tfielr  hfittufe 
dild  lol^itude. 

r.  Tm  latitude  c^  any  place  upon  the  eartli  is  its  neareft  diftaace^ 
either  nortii  or  foutli^  from  the  equator ;  and  if  the  place  be  in  the 
l^orthern  hemifphere^  it  is  called  nortt^  latitude;  if  in  the  fimthem 
hemlfphere^  it  is  called  fouth  latitude^  and  is  meafured  by  an  arch  of 
ifie  meridian  paiSng  through  the  zenith  of  the  fald  placcj  and  intercept^ 
betwixt  it  and  the  equator  s  and  all  places  that  lie  on'  the  fame  fide>  and 
at  the  fame  diftance  from  the  equator,  are  faid  to  be  in  the  fame  parallel 
cf  latitude  *i,  the  parallels  of  latitude,  in  geography,  ^re  the  faaie  with 
ftit  parallels  of  declination  in 'agronomy. 

Corollaries.  I*  No  place  can  have  above  90  degrees  of  latiiude^ 
rither  north  ot  fouth, 

i*  Thofe  places  that  He  under  the  equinoctial  have  no  ktltude* 
it  being  fj^om  thence  that  the  calculation  of  latitude  is  counted ;  and 
didfe  placies  that  lie  under  the  pdles  have  the  greateft  latitude,  thofe 
poiilts  being  at  the  greateft 'diftaiice  from  the  equator,  Ot  equinoctial  line* 

3.  The  latitude  of  any  place  is  always  equal,  to  the  elevation  of  the 
pole  in  the  fame  place,  above  the  horizon;  and  is  therefore  often  expreiled 
by  the  pok's  height^  or  elevation  of  the  pole  :  the  teafon  of  which  is^ 
becaufe  from  the  equator  to  the  pole  there  is  always  the  diftanoe  of  90 
decrees,  and  from  the  zenith  to  the  horizon  the  fame  number  of  degrees^ 
each  of  thefe  including  the  diftan^  from  the  zenith  td  the  pole.  That 
diiftance,  therefore,  being  taken  away  from  bdth^  will  leate  the  diftanco 
from  the  zenith  to  the  equator  (^hich  is  the  latitude)  equal  to  the  dif« 
tknce  froin  the  pole  to  the  horizon* 

4«  Hie  elevation  of  the  eqiator  in  any  place,  is  always  equal  to  the 
complement  of  the  latitude  of  the  fame  place. 

j;«  A  (hip  iailing  direClly  towards  the ,  equator,  leilens  her  latitude^ 
or  depreffes  the  pole  jult  fo  much  as  her  diftance  fa^ed }  and  failing 
diredtly  from  the  equatof  augments  her  latitude,  oi*  faifes  the  pole  juS 
fo  much  as  her  diflance  failed* 

i«  Difference  of.  Laiitnie^  is  the  neateft  difiartce  betwixt  any  twcr 
parallels  of  latitude,  (hewing  how  far  the  one  is  to  the  northward  of 
fouthward  of  the  other,  which  can  never  exceed  1 80  deglhe^s ;  ani 
when  the  two  places  are  in  the  fanie  hemifphere,  or'  on  the  fame  fide  of 
the  equator,  the  leflTer  latitude  fubtraCtcd  from  the  greater^  and  when 
they  are  on  different  (ides -of  the  equator^  the  two  latitudes  added  gives 
the  difference  of  latitude. 

34  The  Longitude  of  any  place  upon  the  earth  is  ail  afch  of  the  cqua-» 
tor,  contained  betwixt  the  meridian  of  the  given  place,  and  fome  (ixed 
or  known  meridian  ;  or  it  is  equal  to  the  angle  formed  by  the  two  me- 
ridians ;  which  properly  can  never  exceed  1 80^  degrtes,  though  fome«* 
times  the  longitude  is  counted  ealterly  quite  round  the  globe. 

Since  the  meridians  arc  all  moveable,  and  not  one  that  can  be  fixed 
in  the  heavens,  the  longitude  of  places  cannot  fo  well  be  fixed  froiai  any 
one  meridian ;  but  every  geographer  is  at  his  liberty  to  make  which  \\t 
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f.  The  Antipodes  arethofewfao  live  diameti^icall^oppolite  to  one 
Another,  ftanding,  as  it  were,  exa^ily  feet  to  feet;  their  days  and  nights, 
fammcr  and  winter,  a^  at  dired  contrary  times. 

8.  A  climate  is  a  tradl  of  the  furface  of  the  earth,  inclilded  between 
two  fuch  parallels  of  latitude,  that  the  length  of  the  longeft  day  in  the 
one,  exceeds  that  in  the  other,  by  half  an  hour. 

The  whole  fttrface  of  the  earth  is  confidered  as  being  divided  into  60 
climates,  viz.  from  the  equator  to  each  of  the  pcdar  circles,  14,  ariiing 
from  the  di^rence  of  half  an  hour  in  the  length  of  their  longefl  days  ; 
and  from  the  polar  circles  to  the  poles  themfelves  are  fix,  ariiing  from 
the  di^rence  of  an  entire  month ;  the  fun  being  feen,  in  the  iirft  of  thefe^ 
a  whole  month  withoat  fetting ;  in  the  fecond,  two,  and  in  the  third, 
three  months,  8cc,  Thefe  climates  (Continually  decreafe  in  breadth,  the 
further  they  are  from  the  equator.  How  they  are  framed,  viz.  th^ 
parallel  ><tf  latitude  in  which  they  end  (that  being  likewife  the  breadth  of 
the  next)  with  the  refpedive  breadth  of  each  of  them,  is  (hewed  in  the 
following-table. 

A  TABLE  OF  THE  CLIMATES. 
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Climates 


Climates  betnx)een  the  Equator  and  the  Polar  Circles »_ 
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Length  of  days. 


Climates  betnveen  the  Polar  Circles  and  the  Poles. 

Latitude. 
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Of  the  Cofroical,  AchroolcalyiiBd  Heliacal,  Riiing  and  Settti|gi|f  the  Stars. 
A  ftar  is  faid  to  rife  or  fet  cofmically,  when  it  rife?  or  fats  at  fun* 
riling ;  and  when  it  rifes  or  fetS  at  fun-fetting,  it  1$  fiud  to  rife  or  fet 
chronically.  A  ftar  rifes  heliacally,  when  firft  it  becomes  vifible,  after 
3t  has  been  fo  near  the  fun,  as  to  be  hid  by  the  ipkndbr  of  his  rays ;  and 
a  ftar  is  faid  to  fet  heliacally,  when  it  is  firft  immerfed,  or  •  hid.b/  the 
Ws  rays.  '  "  "        - 
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The  fixed  ffiarj,  and  the  three  fuperior  planets,  Mars,  Jupiter,  and 
Satuln,  rife  hel'iacally  in  the  morning ;  but  the  rtioon  rifes  heliacally  in 
the  evening ;  becaufe  the  fun  is  'fivifter  than  the  fuperior  planets,  and 
{lower  than  the  moon. 

0/  the  Surface  of  the  Earth,  cmifidered  as  it  is  cotnpofed^ 
Land,  and  Water^ 

The  eatrh  confiljs  naturally  of  two  part>,  land  and  water;  and  rherr^ 
fore  it  is  called  the  terraqueous  globe' :  each  of  thefe  ekraents  are  fubdi- 
vided  into  various  forms  and  parts,  which  accordiogTy  are  diftingoiflied 
by  difierent  names. 

I.    OF  THE  LAND. 
The  Land  ii  diftinguilhed  into  Concincots,  Iflands,  Pemnfulas,  I(t- 
mufles,  Promontories,   Mountains,  or  Coafts. 

9.  A  Continent  is  a  large  traft  of  land,  comprehending  fereral  coun- 
tries,' ndt  feparated  by  the  fea ;  fuch  as  Europe,  Afia,  Africa,  and  AnK- 
rica  ;  which  four  are  the  pritxipal  divifions  of  the  earth. 

10.  An  Ifland  is  a  portion  of  the  earth,  entirely  furrounded  with 
water,  fuch  as  Great  Britain  and  Ireland  ;  a!fo  a  fmall  part  of  ilry  land, 
in  the  midll  of  a  river,  is  called  an  tfland. 

11.  A  Peninfula  is  a  part  of  land  almoll  environed  with  frater,  (ave 
one  narrow  lieck  of  land  adjoiilii.g  it  to  the  Contitient ;  fuch  as  Denmark 
joining  to  'Germany  ;  alfo  Africa  is  properly  a  large  pcninfilla,  joining 
(0  Alia, 

12.  An'Illhnius  is  a  narrow  neck  of  land,  joining  a  peninfula  to  the 
Continent ;  as  the  Ifthmus  of  Suez,  which  joins  Africa  to  Afia ;  that  of 
Panama,  joining  North  and  South  America,  &c. 

1 3.  A  Promontory  is  a  high  part  of  land,  ftretching  out  into  the  fea } 
and  is  often  called  a  Cape  or  Headland  ;  fuch  is  the  Cape  of  Good  Hope, 
in  the  fouth  of  Africa ;  the  Lizard  Point,  &c.  A  Mountain  is  a  high 
part  of  land,    in    the  midft  of  a 'country,    ovcrtoping    the    adjacent 

14.  A  Coaft,  or  Shore,  is  that  part  of  latid  which  borders  upon  the 
fea,  whether  it  be  an  Illand,  or  a  Continent ;  and  that,  part  of  the  land, 
which  is  far  diilant  from  the  fea,  is  called  the  inland  country.  Thde 
are  the  i^oaLdiftir^ons  of  the  land. 

IT.     OF  WATER. 

The  Water  is  diftinguilhcd  into  Oceans,  Seas,  Lakes,  Gulfs,  Straits, 
and  Rivets. 

1 5.  The  Ocean,  or  Main  Sea,  is  a  vaft  fpreadlng  colleflion  of  water, 
not  divided  by  lands  running  between  ;  fuch  as  the  Atlantic,  or 
Weftem  Ocean,  between  Europe  and  America;  thePacific  Ocean,  or 
South  Sea,  kc.  -    ■  . 

Nite. 
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^.otfe>.  Thofe  pa^te  of  the  Ocean,  which  bordei:  uppn  the.  knd,  arc 
rolled  by  various  names,  accorijipg  to.  thofe  of  the  adjacent  countries  ; 
^s  the  Britifh  Sea,  the  Irifti  Sea,  the  French  and  Spanifh  Sea. 

1 6.  A  Lake  is  a  colledlion  pf  Handing  water,  fui*rounded  by  land,  and 
having  no  communication  by  fea,;  ^s  the  Lake  of  Geneva,  the  Lake  of 
Aral,  and  the  Cafpian  Sea>  which  is  properly  a  Lake. 
'  J  7.  A  Gulf  is  a  part  of  the  Tea,  almoft  encompafled  with  land,  pr 
that  which  runs  up  a  great  way  into  the  land  ;*  as  the  Gulf  of  Venice, 
&c.  but  if  it  be  very  Ivgej  it  is  rather  called  aii  Inland  Sea ;  as  the 
Baltic  Sea,  the  Mediterranean  Sea,  the  Red  Sea,  or  the  Arabian  GKli> 
&c.  And  a  fmall  part  of  the  fea,  thus  environed  with  land,  is  ufually 
called  a  Bay.*  If  it  be  but  a  very  fmall  part,  or  as  it  were,  a  fmall 
arm  of  the  fea,  that  runs  but  a  few  miles  between  the  land,  it  is  called 
a  Creek  or  Haven. 

18.  A  Strait  is  a  narrow  paiTage  lyijig»b(?tween  two  fhores,  wbeseby 
two  feas  are  joined  together ;  as .  the  Straits  of  Doi^r,  between  the 
Britifh  Channel  and  the  German  Sea  ;  the  Straits  of  Qibrahar,  between 
the  Atlantic  and  the  Mediterranean  Sea.  Thefe  are  all  the  neceflary 
terms  ufed  in  Geography. 

The  names  of  the  feveral  countries,  feas,  and  all  the  principal 
divifions  of  the  earth,  the  reader  will  find  expreiled  upon  the  terreftrial 
globe.  - 

•To  give  a  proper  account  of  the  produce  pf  each  countcy,  the  geniu* 
of  the  people,  their  political  inflitutions.  Ire.  is,  properly,  a  fubje^-of 
itfelf. 

A  DESCRIPTION  OF  THE  GLOBES. 
A  globe  is  a  fpherical,  or  round  body,  whereon  thofe  circles,  that  ^e 
fixed,  are  drawn  ;  thofe  that  are  moveable,  are  fupplied  by  the  brafs 
^leridian,  the  wooden  horizon,  and  the  quadrant  of 'altitude. 

The  appurtenances  of  a  globe  are,  ift.  the  axes,  reprefented  by  a  wire 
run\hrough  both  poles.  2.  A  brafs  circle,  reprefenting  the  firft  meri^ 
dian,  wherein  the  globe  turns  on  its  axis.  3,  A  wooden  frame,  repre- 
fenting the  horizon,  on  which  the  courfe  of  the  fun  is  inscribed  i  and 
within  which,  the  brazen  meridian  turns,  by  means  of  the  notches;  4. 
The  horary  circle ;  it  is  fixed  in  the  brazen  meridian,  iri  fuch  a  manner, 
as  to  make  the  pole  its  center.  5,  The  quadrant  of  altitude ;  which  is 
a  thin  brafs  plate,  fcrewed  to  the  brazen  meridian,  apd  graduated  with 
90  degrees,  anfwering  to  one-fourth  part  of  the  equator.  6.  The 
femi-circle  of  pofition ;  this  is  a  thin  narrow  plate  of  brafs,  exaftly 
anfwering  to  one-half  of  the  equator,  containing  180  degrees.  7.  The 
compafs  ;  it  is  a  round  circle,  like  a  wheel,  with  32  points  iffuing/rom 
its'  center ;  one  of  which  is  a  flower-de-luce,  and  points  due  nofch  2  it 
ufually  ftands  on  the  pedeftal  of  the  horizon. 

The  things  above  defcribed  arc  common  to  both  globes  j  but .  there 
arc  fome  others,  whi<*h  are  peculiar,  or  proper  to  one  fort  of  glp.be. 
The  two  colours,  and  the  circles  of  latitude,  from  the  ecliptic,  belong 
<nily  to  the  celeftial  globe ;  dfo  the  ecliptic  itfelf  does  properly  belopg 
only  to  this  globe,  tlwugh  it  is  d^awn  on  the  terreftrial,  foi:  the  f^ke  of 
"3  L  2  liofe 
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tlic^e  that  mtglit  not  hare  the  other  bf  them,  llie  eqninoftiil,  an  tife 
celeftial  ^lobe,  is  alwayi  numbered  inro  360  degrees,  beginning  at  the 
cquinociul  point  y ;  bnt  on  the  terrellrill,  it  U  arbitrary,  wIkfc  thcfe 
numbers  commence,  according  to  the  meridian  of  what  place  you  iDtmd 
for  your  firft ;  and  the  degrees  may  be  counted,  either  quite  round  to 
360,  or  both  ways,  till  they  meet  in  the  oppofite  part  of  the  meridian, 
at  I  So. 

The  globe  is  of  great  ufe  to  explain  geograiJif :  is  rery  cafy  and 
pleafant  to  learners,  and  will  explain  a  great  number  of  probleou  ;  fbme 
of  which  ^re  the  f^Ilo'ving. 

THE  USE  OF  THE  TERRESTRIAL  GLOBE. 
Pkoblbm    1.     To  find  the  latitude  and  hngltuit  af  any  gl-atit  f  late 

Upoa  the  ghhe. 

Turn  the  globe  round  its  axis,  till  the  given  place  lie  exaflly  under 
the  brazen  meridian ;  then  that  degree  upon  the  meridian  which  is  direfUy- 
Drer  it  is  the  latitude;  HkewiCe  that  degree  upon  the  equator  which  is 
.  cut  by  the  brazen  meridian,  is  the  longitude  required  from  the  firft 
mendian  upon  the  globe. 

Ekamplc.  What  is  the  latitude  and  longitude  of  Mexico,  Pekin  in 
Quna,  and  Cape  Horn  i 

Latitude.  tongltude, 

Mexico    -    .    ao°  N.  tot"  W. 

Pekin        -     -     39"  41  N.  in'  E. 

Cape  Horn     -     57  S.  80  W, 

PlOB.  ».      The  latitude  and  longitude  being  iniywn,  ta  reSify  thf 
globe,  fi,  for  u/e. 
Raife  Ihe  pole  to  the  given  latitude,  as  fuppore  London ;  then  fix  the 
quadrant  of  altitude  in  the  zenith,  and  by  the  compafs  on  the  pedeflalfet 
the  globe,  fo  that  the  brazen  meridian  may  (land  due  north   and   fuuth,  ■ 
according  ta  the  needle,  and  then  it  is  done. 

ExAMPLt.  By  the  preceding  problem  I  find  the  latitude  of  London 
to  be  ji{  degrees  rioith  latitude  ;  therefore  I  count  ji^  degrees  from  the 
pole  downwards,  and  turn  themeridian  through  the  notches  of  thehorizoo 
till  thofe  ji{  degrees  come  exafUy  to  the  uppermoft  edge  of  the  north 
point  inthehorjaon;  and  then  is  the  meridian  rtfUfied  to  the  latitude  of 
London. 

1.  Next  reflify  the  quadrant  of  altitude,  by  fcrewing  the  edge  of  the 

nut  that  is  even  with  the  graduated  edgeofth^  thin  plate,  tojijdegrees 

..  of  the  brazen  meridian  counced  from  tht  cquinoftial,  which  is  the  zenith 

ofLondoti;  and  thus  is  your  globe  recliftcd  for  the  folution  of  fuch ' 


ProB*  5.*    The  latitude  and  longitude  being  gl^ven^  to  find  the  place. 

Seek  for  the  given  longitude  in  the  equator,  ahd  bring  that  point  to 
the  meridian;  then  count  from  the  equator  on  the  meridian,  the  aegjee  of 
latitude  given  towards  the  arftic  or  antarAick  pole,  according  as  the 
latitude  is  northerly  or  foutherly ;  and  under  that  degree  .of  latitude  lie» 
the  place  required.  .      , 

ExAMPftE,  What  is  the  name  of  that  place,  whofe  latitude  is  1 8®  K.^ 
and  longitude  76$  W*.  ?  Anfwer,  Jamaica. 

Pros  •4.  To  find  the  difference  of  latitude  het^ween  any  t^wo gi'ven places* 

Bring  each  of  the  places  propofed  fucceffively  ^o  the  merid&m,  and 
obferve  where  they  interfeft  it;  then  the  number  of  degrees  upon  the 
meridian,  containoi  between  the  two  interfe^ions,  will  be  the  difference 
of  latitude  required ;  or,  if  the  places  prop(^d  are  on  the  fame  fide  dfthe 
equator,  having  firft  found  their  latitudes,  fubtradl  the  leffer  from  the 
greater;  but  if  they  are  on  the  contrary,  fides  of  the  equator,  add  them 
together ;  and  the  difference  in  the  firft  cafe,  and  the  fum  in  the  latter, 
will  be  the  difference  of  latitude  required. 

Example.  What  is  the^difFerence  <^  latitude  between  London  and 
Home ;  alfo  between  Paris  and  Gape  Bona  ? 

The  difference  of  latitude  between  London  and  Rome,  is  90**-  45"  j 
and  between  Paris  and  Cape  Bona,  is  85°. 

pRQB.  5.    To  find  the  difference  of  longitude  befween  any  ttuo  gi*veM 

places,     .      .     V  ^  ^  , 

Bring  each  of  the  places  fucceffively  to  the  meridian,  afid  fee  where 
the  meridian  cuts  the  equator,  each  time^  the  number.of  degrees  contain- 
ed between  thofe  two  points,  if  it  be  lefs  than  1 80  degrees,  otherwife  the 
remainder  to  360  degrees,  will  be  the  difference  of  longitude  required. 

Example.  What  is  the  difference  of  longitude  between  Rome  and 
Conftantmople  ? 

By  wprking  as  above,  yoirVill  find  the  difference  of  longitude"  to  be 
19''  (which  are  reduced  into  miles,  by  multiplying  the  degrees  fey  6oi 
and  allowing  for  every  minute,  one  mile)  makes  1140  miles  for  their 
diftance. 

Prob.  60     The  day  of  the  month  being  gt^ven^fO  find  the  fun^s  place 

in  the  ecliptic  y  and  his  declination  * 
Firft,  to  find  the  fun's  place,  look  for  the  day  of  the  month,  ^iven  in 
the  kakndar  of  months,  upon  the' horizon ;  and  againft  it,  you  will  find 
that  fign  and  degree  of  the  ecliptic,  which  the  fun  is  in.  The  fun's 
place  being  thus  foundf  look: for  the  fame-in  the  ecHptic  lin»>  'which  is 
drawn  upon  the  globe,  and  bring  that  point  td  the  meridian ;  then  that 
degree  of  the  meridian,  which  is  over  the  fun^s -place,  is  -the  declination 
required;  which  is  either  north  orfouth^  according  at  the  fun  is 'in  the 
^ertherh  or  fouthern  figns :  thiis,  " 

fittnV 
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Sun's  place.  DecUnaiion. 

De£.  Mia.  Dtg.  Uin. 

April  It,  iSoo   ,  T  2>     t9  8    41  N.              ' 

July    20, 25  28     13  20    41  N. 

Pros.  7.     to  find  the  angle  of  pofilion  of  places  ;  or,  the  aaglt  formed 
by  the  meridian  of  one  place,  and  a  great  circle  paffirtg  through  • 
ioth  tie  placet, 

Firft,  reflifjr  the  globe,  for  the  latitude  and  zeotthof  oneof  tliegiTCn 
places ;  then  bring  the  faid  place  to  the  meridian,  and  turn  the  quadrant 
of  altitude  about,  until  the  fiducial  edge  thereof  cuts  the  other  place ;  and 
the  number  ot  degrees  upon  the  horizon,  contained  hetweea  the  laid  edge 
and  the  meridian,  will  be  the  angle  of  pofition  fought. 

Thus,  the  angle  of  pofition  at  the  Lizard,  betweoi  the  meridian  of 
the  Lizud,  and  the  great  circlfr  pafling  from  therice  to  Barbadoes,  is  69 
degrees  fouth-wellerly  ;  hut  tbeangle  of  pofition  between  the  fame  plans, 
«t  Barbadoes,  is  but  38  degrees,  north.eafteriy. 

ScHOLtut4.-^The  ai>gle  of  pofition  between  two  places,  is.  a  diRerent 


Gssenjaw*.  • 
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Ate  plaCe  whicti  then  lies  under  the  meridian,  having;  the  fome  latitude 
with  the  given  place,  is  the  Periaci  tequired.  As  the  globe  now  ftandi, 
the  Ant^wdei  of  the  given  place  arc  ender  tlie'fmie  punt  of  the  meridian  - 
Aat  its  Ani<Bci  ftood  befoie. 

"ExAMpiE.  Required  the  Antoeci,  Periosci,  and  Antipodes,  to  London* 
Whofe  lacitode  h  ji'  30'  North. 

That  place  which  lies  under  the  fame  meridian,  and  in  the  fetitodc  of 
cj°  30' fouth,  is  the  Antceci.  That  which  lies  in  the  fame  parallel  with 
Xiondon,  and  i  Bo°  of  longitude  from  it,  is  the  Periteci,  and  the  Anti. 
podes  is  that  place  whofe  longitude  from  London  is  ]8o°,  and  latitude 
51°    30'  foutb. 

Pros.  9.  5*«  hour  of  the  Jay  at  one  place,  being  ghven,  H  findtht 
eorrej'ftnd'itg  haur,  or  •what  e'cloci  it  is  at  that  time  in  any  ether  place* 

The  difference  of  time  T>etween  two  places,  is  tbb  fame  with  iheit 
difference  of  longitude ;  wherefore,  having  found  their  diflerenceof  longi- 
»..J»  iwluce  it  into  lime,  by  allowing  one  hour  for  every  i;  degrees, 
f  the  place,  where  the  hour  is  required,  lies  eafterly  from  the 
•re  the  hour  is  given,  add  the  difference  of  longitude,  reduced 
,  to  the  hour  given,  and  the  fum  will  be  the  honr  required; 
;  place  lies  w^erly,  fnbtraft  the  difference  of  longitude,  ledoccd 
,  the  lemainder  will  be  the  hour  required.     Or, 

the  place,  where-  the  hour  is  given,  to  the  meridian,  and  fet  the 
S  10  ihe  given  hour,  then  turn  the  globe  about,  until  the  place, 
i  hour  is  required  comes  to  the  mciidianj  and  the  houi  index 
t  out  the  hour  at  the  faid  place. 

Thus,  when  it  is  ndon  at  Loitdon,  it  is 

H.  M. 

At  Rome    -     .     .     .     o  51?,  lil. 

Conftantinople  ■*     -     a  07  P.  M. 

Vera-Cruz  -     -     -     5  30  A.M. 

Pekin,  in  China     .     7  50  P.  M, 

J  The  day  of  the  month  being  given,  tt  find  thofe  parts  as  the 
tvihere  the/un  tuill  be  'vertical,  er  ia  the  zenith  that  day. 

g  found  the  fun's  place  in  th^  ecliptic,  bring  the  fame-  to  the 
,  and  note  the  degree  over  it :  then  turning  Ac  globe  round,  all 
at  pafs  under  that  degree,  will  have  the  fun  vertical  that  day. 

Fkos.  I  u 
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Pt.OB».tl«  A  place  being  given  in^be  torrid  zone,  to  find  ihefi  /4ini 
daytintub'icbtheJuvJballhe«verttcaltotheJfame* 

Place  the  town  in  qaeftion  this  preTent  year  1 800  (fappofe  Goa,  which 
is  in  the  i6th  degree  of  north  latitude^  under  the  brazen  meridian^  and 
obferve  what  degree  of  the  cliptic  will  pafs  under  this  latitude,  when  the 
globe  is  turned  about,  and  you  will  have  two;  the  9th  degree  of  Gemini^ 
and  the  17th  degree  of  Leo;  when  the  fun,  therefore,  (hall  be  in  the  9th 
degree  of  Gemini,  on  the  30th  of  May,  or  in  the  17  th  degree  of  Leo,  on 
the  10th  of  Auguil,  it  wiU  be  perpendicular  to  Goa. 

f  &OB.  12.  To  find  tuber e  tbe  fun  is  vertical  at  any  given  time  ajfignedj 
or  tbe  day  of  tbe  montby  and  tbe  bour^  at  any  place ^  being  giveuy  t§ 
find  in  nubat  place  tbe  fun  is  vertical  at  tbat  very  time* 

Having  found  the  fun's  declination,  and  brought  the  place  (fuppofe 
London)  to  the  meridian,  fet  the  index  to  the  given  hour,  and  turn  the 
globe  about,  until  the  index  points  to  1 2  at  noon ;  which  being  done^ 
that  place  upon  the  globe,  which  Hands  under  the  point  of  the  fun's 
declination  upon  the  meridian,  has  the  fun  that  moment  in  the  zenith. 

P&OB.  13.  Tbe  dayy  andbour  of  tbe  day^  at  any  one  place  being  given^ 
to  find  all  tbofe  places'  upon  tbe  eartb  vobere  tbe  fun  is  tben  rifingyfet* 
tingy  culminating  (or  on  tbe  meridian)  ;  alfo  vuben  it  is  day^  nigbf^ 
ivjiligbtf  dark  nigbt,  and  midnigbt ;  vjbere  tbe  ttviltgbt  tben  begins, 
and  vibere  it  ends ;  tbe  beigbt  of  tbe  fun,  in  any  part  of  tbe 
illuminated  bemifpbere^  alfo  bis  depreffion  in  tbe  ohfcure  bemifpbere. 

Having  found  the  place  where  the  fun  is  vertical  at  the  given  hour,- 
ze^ify  the  globe  for  the  latitude,  and  bring  the  faid  place  to  the  meridian. 

Then  all  thofe  places,  that  are  in  the  weftem  femi-circlc  of  the  hori- 
aon,  have  the  fun  rifing  at  that  time, 

Thofe  in  the  eaftern  femi-circle,  have  it  fetting. 

To  thofe  who  live  under  the  upper  femi-circle  of  the  meridian,  it  is 
I2  o'clock  at  noon.  And, 

.  Thofe  who  live  under  the  lower  femi-circle  of  the  meridian,  have  k  at 
midnight. 

all  thofe  places  that  are  above  the  horizon,  have  the  fun  above  them, 
Juft  fo  much  as  the  places  themfelves  are  diftant  from  the  horizon;  which 
height  may  be  known  by  fi^^ing  tfie  quadrant  of  altitude  in  the  zenith^ 
and  laying  it  over  any  particular  place. 

In  all  thofe  |>laces, -that  are  18.  degrees  below  the  weftem  fide  of  the 
horizon,  the  twilight  begins  in  the  morning ;  and  in  all  thofe  places, 
that  are  1 8  degrees  below  the  eaftern  fide  of  the  horizon,  the  twilight 
ends,  and  the  total  darknefs  begins. 

The  twilight  is  in  all  thofe  places,  whofe  depreffion  below  the  horizon, 
docs  not  exceed  1 8,  degrees.  And, 

All  thofe  places^  that  are  lower  th^n  18  degreet,  have  dark  night. 
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ftiOB*  t4«     The  Jay  of  tie  m^tnti  being  ghveai  to/ienv,  at  eneviewf 

f  she  length  of  day  and  night  in  all  places  upon  the  earth  at  that  ti^ne  ; 

etnd  to  explain^  io*w  the  vieiffitiides  of  day  and  night  are  really  made 

hy  the  motion  ({fthe  earth  round  her  axes  in  2J^  hours  f  the  fun  ftandinx 

fittt. 

The  fun  always  illonuhates  one  lial^o^  t^  glpt^ej  or  that  hemifphere 
which  is  next  towards  him,  while  die  other  cemaihs  in  d^khefs ;  and  if 
we  elevate  the  globej  according  to  the  fun's  place  in  the  ecliptic  ^y 
prob*  1 3 •)  it  is  evident,  that  the  fiin  (he  being  at  ah  immenfe  diflance 
from  the  earth)  illuminates  all  that  hemifphere^  which  is  above  the  hori* 
zon ;  the  wooden  hmzon  itfelf  will  be  the  circle  terminating  light  and 
daribfieTs ;  and  all  thofe  places,  that  are  below  itj  are  wholly  deprived  of 
the  f<dar  lighti 

Hie  gioba  landing  in  this  portion,  tko(e  arciies  of  the  parallels  of  k. 
titnde,  which  (land  above  the  horizon,  are  the  diurnal  arches,  or  the 
length  of  the  day  in  all  thofe  latitudes  at  that  time  of  the  year,  and  the 
reniaining  part  of  thofe  parallels,  which  are  below  the  horizon^  are  the 
nodiumal  arches,  or  the  length  of  the  night  in  thofe  places.  The  length 
of  the  diurnal  arches  may  be  found,  by  counting^  how  many  hours  are 
c(hitained  between  the  two  meridians,  cutting  any  pajcallef  of  latitude  in 
the  eaflem  and  wefteni  parts  of  the  horizon« 

in  thofe  places  that  are  in  the  Weftern  (emi-circle  of  the  horizon,  the 

fan  appears  riiing ;  for,  the  fun  ftandiiig  ftill  in  the  vertex  (or  above-  the 

brafs  meridian)  appears  eafteriy,  and  90  degrees  diflant  from  all  thofe 

places  that  are  in  the  weftem  femi-circle  of  the  horizon;  and  therefore, 

in  thofe  places  he  is  then  riiing. — Now,  if  we  pitch  upon  any  particular 

*  place  upon  the  globe,  and  bring  it  to  the  meridiah,  and  then  bring  the 

aoar  index  to  i  2  at  noon,  and  afterwards  turn  the  globe  about,  until  the 

\  aforefaid  place  be  brought  to  the  wtftem  fide  of  the  horizon ;  the  index 

I  Will  then  (hew  the  time  of  fun^rifing  at  that  place«     Suppofing  the  hour 

circle  numbered  the  contrary  way,  then  turning  the  globe  gradually 

1  about  from  well  to  eail,and  minding  the  hour  index,  we  (hall  fee  the 

'  progrefs  made  in  the  day  every  hour,  in  all  latitudes  upon  the  globe,  by 

the  real  nxotion  of  the  earth  round  its  axes ;  until,  by  their  continua' 

sip{>roach  to  the  brafs  meridian  (over  which  the  fun  ftands  (lill  all  the 

whfle)  they  at  laft  have  noon-day,  and  the  fun  appears  at  the  higheft; 

I  snd  then  by.  degrees,  as  they  move  eafterly,  the  fun  fefems  to  decline 

I  Weft^sgrd,  until,  as  the  places  fuccelfively  arrive  in  the  ealbern  part  of  the 

horizon,  the  fun  appears  to  fet  in  the  weftern ;  for  the  places  that  ate  in 

the  horizon,  are  90  4egrees  didant  from  the  fun* 

«^  ..  ■  '2* 

^  We  may  obfcrve,  that  all -places  upon  the  earth,  that  aiffef  in  latitude, 
•have  their  days  of  diflferent,  length  (except  when  the  fun  is  in  the 
,^quinoftial)  being  longer  or  fliorter,  in  proportion  to  what  part  of  the 
3M  paralleji 
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ptrallels  ftand  abiOTe  the  horizon :  thofe  that  are  in  the  fajne  latitnder 
nave  their  days  of  the  fame  length  :  but  have  them  ctnnmence  foorier  ot 
later,  according  as  the  places  differ  in  longitude. 

Frob.  IJ.  The  latUuJeBfiky'fhcf,  nal  txeitd'ing  66{  degrtes,  and 
tht  day  eftbf  month  being  gi-viB,  to  find  the  time  if  futt-rtfing  and 
/ettiiig,  and  the  length  af  the  day  and  night. . 

Having  reftified  the  globe  according  to  the  latitod;,  In-ing .  the '  fua'j 
l^lace  to  the  meridiaA/  and  pat  the  hbuT  index  to  iz.ainoon;  then  bring 
(he  fun's  place  to  the  eaftem  part  of  the  horiaon,  and  the  ifidcK  will 
fhew  the  time  when  the  fan  r;^es  ;  again,  tarn  the  globe  until  the  fuD'f. 
place  be  biougbt  to  the  weftem  £de  of  the  horizon,  and  the  index  wiS 
filcw  the  tinie<^fun-fettjng. 

The  hour  of  fun-i(etting,  donbledf  g^ves  the  length  e£  the  day  -  and 
the  hour  of  fun-rifing,  doaUed;  gives  tile  length  of  Uie  night. 

Ex^tuFLE.  Letit  be  required  to  Gnd  when  tlte  fun  rifei  and  fets  at 
liondon  on  the  20  of  April,  iSoo> 

RefUfy  the  globe  for  the  latitude  of  London,  and  having  found  tbe 
fun's  place,  eorrefponding  to  April  the  loth,  viz.  fj  o J  degrees,  bring 
g  o|  degrees  to  the  meridian,  and  fet  the  index  to  11  at  noon;  ikn 
turn  ihe  globe  about,  tiJl  0  0+  degrees  be  brought  to  the  eaAern  part 
of  tbe  horizon,  and  you  will  find  the  index  p(»nt  to  4J  hours,  the  tive 
of  fun-riiing :  again,  bring  the  fun's  place  to  the  wefteni  part  of  the 
hotizon,  and  the  index  will  point  to  7  j  hours,,  which  i^  the  time  of  fun- 
fetting;. 

Prob.  16.  ^he  latitude,  tie  fifx'i place,  andh'it  trltitude,  heutg g'l'otnf 

tafind  the  Sour  nf  the  day,  and  Ihe/un't  asjmuth  from  tbe  »iend\an. 
Having  resided  the. globe  for  the  latitude,  the  zenith,  and  the 'fan's. 
place,  turn  the  globe  and  the  quadrant  of  altitude,  fo  that  the -fun's  place 
may  cut  the  given  degree  of  aliitade;  then  the  index  will  fliew  tbe  hour, 
and  the  quadrant  will  cut  the  azimuth  in  the  horizon. 

Thus,  if  at'Lpndon,  on  the  loth.of  Anguft,  the  fun's  altitude,  be  jS 
degrees  In  the  fbienobn,  the  hour  of  the  day  ivill  be  9,  and  the  fuo'i 
azimuth  about  58  degrees  from  the  fouth  part  of  the  meridian. 

Pros.  17.   The  latitude,  the  fun' 1  place,  and  hit  ee-imitth,  beltig  gi'uen, 
ttfiiid  his  altitude,  and  the  hour. 

Reflify  the  globe  for  the  latitude,  the  zenith,  and  the  fun's  place ; 

then  put  the  quadrant  cf  altitude  to  the  fun's  azimuth  in  the  horizon, 
and  turn  the  globe  till  the  fun's  place  meets  the  edge  of  the  -  quadrant  \ 
then  the  faidedge  will  iliew  the  altiiude,  and  the  index  point  to  the 
tour.    "ITios,    .      ■  . 

O 


On  May  the  lotti^  at  London,  when  the  fun  is  due  eaft,  his  altitude 
will  be  about  24  degrees*  and  the  hour 7  in  the  morning;  and  when  his 
azimuth  is  60  degrees  fouth-rwefterly,  the  altitude  will  be  about  44I 
degrees,  and  the  hour  about  2f' in  the  afterrfooh,  ' 

pROB«  18.  Th^  latitude,  the  fun^s  altitude y  and  his  azimuth  iein^ 
given  ;  to  find  hisfla^  in  the  eclifttCy  and  the  houK 
Redlify  the  globe  for*  the  latitude  and  zenith,  and  fet  the  edge  of  the 
quadrant  to  the  given  azimuth,  then  turning  the  globe  about,  that  point 
of  the  ecliptic,  which  cuts  ithie  almu<fe,  willbe  the  fun's  place*  Keep 
the  quadraht  of  altitude  in  the^  fame  poiition,  and  having  brought  tlus 
fun's  place  to  the  meridian,  and  the  hour  index  to  1 2  at  npon^  turn  the 
globe  about  till  the  fun's  plkce  cuts  the  quadrant  of  altitude,  a»i  then  the 
index  will  point  the  hour  of  the  day. 

F&OB«  19.  7'he  declination  and  meridian  altitude  ofthefun,  or  of  any 
ftary  ,bein.g  gvveny  to  find  the  latitude  of  the  place* 

Mark  the  point  of  declination  upon  the  meridian,  according  as  it  it 
either  north  or  fouth  from  the  equator,  then  Hide  the  meridian  up  or 
down  in  the  notches,  till  the  point  of  declinatibii  be  fo  far  diftant  from 
the  horizon,  a$  is  the  given  meridian  altitude;  that  elevation  of  thepoJe 
will  be  the  latitude.     Thus,  .     ■ 

If  the  fun's,  or  any  ilar's  meridiaa  altitud^e^  be  50  degrees  foUth,  and 
\i%  declination  i  if  degrees  north,  the  latitude  wiH  be  5  if  degree  north 

pROB.  20.  ^he  day  and  hour  of  a  lunar  eclipfe  being  hnd^wny  to  find  all 
ihofe  places  upon  the  globe,  in  ivhich  the  fame  ivill  be  vifible. ,: 
Find,  by  Prob.  12.  where  the  fun  is  vertical  at  the  given  hour,  and 
Turing  that  point  to  the  zenith^  then  the  eclipic  will  be  vifible  in  al| 
thofe  places  that  are  under  the  horizon,  or  if  you  bring  the  Antipodes 
«9  the  place  where  the  fun  is  vertical  into  the  zcnith>  yovi  will  have  the 
ylaces  where  the  eclipfe  will  be  vifible  aboye  the  horizon;. 

Note*     Becaufe  lunar  edipfes*"  continue  fometimes  for  a  long  whiic 
together,  they  may  be  feen  in  more  places  than  one  hemifphere  of  the 
earthy  for,  by  the  eaitVs  motion- round  its  axes,  during  the  t^x»&Joi  the 
eclipfe,  the  moon  will  rife  in  feveral  places,  after  the  eclipfe  began. 

When  an  eclipfe  of  the  fun  is  central,  if  you  bring  the  place  where  the, 
fun  is  vertical  at  that  time  into  the  zenith,  fome  part  of  the  eclipfe  will 
be  vifible  in  raoft  places  within  the  upper  hemifphere;  but,  by  reafon  of 
the  &ort  duration  of  folar  eclipfes,  and  the  latitude  which  the  moon  hat, 
^t  that  time  (though  but  fmall)  there  in  no  certainty  in  determining  the 
places  where  thofe  eclipfes  will  be  vifible  by  the  globe,  but  recourfe  raufl: 
he  had  to  calculations. 

THE  USE  QF  THE  CELESTIAL  GLOBE. 

Fs.OB.  I.     1^0  find  the  right  afcenfion  and  declination   of  the  fun,  or 

,  any  fixed  ftar. 

Bring  the  fun's  place,  in  the  ecliptic,  to  the  meridian,  then  that  de^. 

free  of  the  equator,  which  is  cvt  by  the  meridian,  will  be  the  fun's  right 

jM  2  afcenfion ; 
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afcenfion ;  and  tbat  degree  o(  the  (qeridiu,  whklt  ii  exaAly  ercr  the 
tfxa't  place,  it  the  fun's  declitjation. 

After  thefamemanner,  brin^he[tlMe(rf' any  filed  ftar  to  the  iDernliaRt 
and  yon  will, find  iu  ng;ht.afcenlion  in  tha  equinoClial,  and  declination 
on  the  meridian.  Thiu^  the  right  afcenjioii  and  decUiution  of  the  fun, 
1 800, 

Right  Afcenfibn,      Deduiatian; 
Dfg,  Min.  Peg.  Min. 

-  21     19  30       7 
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Right  Afcenfion.  I>ecIination. 
Degree^,  Dtgriet.     . 

AMebaran    -    -    -    .    .       4^  16  N. 

Syrius,  or  the  dog.ftar  t    .       6^  itf|  S. 

NbU.  tbt  infenfible  change  in  the  longitude,  right  afcenfim,  and 
declination  of  the  fixed  fiars,  made  by  their  How  motion,  parallel  to  the 
ecliptic,  is  not  worth  obfervation  in  this  place.  The  right  aTcrafion  and 
declination  of  the  fun  varies  ereiy  day. 

Fkob.  '2.  I'be  right  a/cinjion  aad  ifcl'tnal'isn  of  any  Jlar  hfing  g'fveir, 
ta  find  the  Jlar  upon  the  ghbe. 

Bring  the  given  degree  of  right  afcenfion  on  the  equator  to  the  meridian, 
then  look  under  the  degree  ofdeclination  on  the  meridian,  and  you  wilt 
find  the  liar  at  the  meridian,  under  the  given  degree  of  declination. 

Thus,  fuppofe  I  wanted  to  find  Aldebaran,  whofe  right  afcenfion  is 
4'§°,  and  his  declination  16°  N.  I  firft  bring  4!°  of  the  equinoflial  to 
themeridian;  andlooking  under  16°  N..declinatio<i  on  the  meridian,  X 
find  Aldebaran :  proceed  in  the  fame  manner  for  any  other  ftar* 

Fkob.  3.  To  find  the  langitude  a;td  latitude  of  a  gl'vtn  ftar. 

Having  brought  the  folftitial  colour  to  the  meridian,  fix  the  quadrant 
rf  altitude  over  the  proper  pole  of  the  ecliptic,  whether  it  be  north  or 
fouth !  then  turn  the  quadrant  over  the  given  liar,  and  the  arch  contained 
between  the  ftar  and  the  ecliptic,  will  be  the  latitude,  and  the  degree 
cut  on  the  ecliptic  will  be  the  ftar's  longitude. 

Thus  you  will  find  the  latitude  of  Arflurus  to  he  31"  N.  and  the 
longitude  2oo°  from  y,  or  zo"  from  i.  Alfo  thelatitudeof  Fomalhaunt, 
in  the  fouthcrn  Fifli,  21°  S-  and  longitude  799^  degrees,  or  s;  29°  30'. 

The  diftance  between  two  liars,  or  the  number  of  degrees  contained 
between  them,  may  be  found,  by  laying  the  quadrant  of  altitude  over  , 
each  of  them,  and  counting  die  number  of  degrees  intercepted,  after  the 
faine  manner,  at  we  found  the  distance  between  two  places  on  the 
ferrefttia]  globe. 
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P|tOB«  4*  To  find  the  rljtng  and  fitting  eftbeftars;  and  the  point  tf 
the  eompa/s  any  ftar  rlfes  or/ett  upgn  in  any  latitude,  and  nn  any  daj^ 
of  the  year. 

ReAify  the  globe^  and  bring  the  fun*^  place  to  the  meridian,  then 
rum  the  globe  till  the  given  liar  comes  to  theeaftem  verge  of  the  horizon, 
and  the  index  will  point  to  the  time  of  rifingy  and  the  horizon  will  (hew 
the  point  it  rifes  upon.  Torn  it  to  the  weft,  and  the  index  will  point 
to  the  time  of  fetting,  and  the  horizon  will  fliew  you  the  point  it  fett 
■upcKi.  , 

.  Proceed  thus,  and  you  will  find  that  Syrius  in  latitude  5 1|*.  rifes  o« 
the  loth  of  Auguft,  and  fets  on  the  15th  of  November.    *      ^ 

Note^    The  ftars  rife  and  fet  every  day  on  the  fame  point  of  tbs  ' 
tompafs,  though  at  contrary  hours* 

4 

PnoB*  5.  To  find  the  tlme^  'vl%^  ho^w  many  hours  any  ftar  continue* 
eibo've  the  horlzottf  from  Its  rlfing  to  itsfe4tlng,  in  any  latitude. 

Kedlify  the  globe,  then  bring  the  ftar  to  the  eaftern  verge,  and  note 
the  time  of  rifing ;  then  turn  the  globe  to  the  weftern  fide,  and  the 
number  of  hours  that  paffed  through  the  dial-plate,  tells  yOu  the  con- 
tinuance of  that  ftar  above  the  horizon.     Thus, 

i  find  Aldebaran,  at  London,  on  the  ift  of  January  1800,  continuot 
op  from  the  time  of  his  rifing  about  7  hours  and  28  minutes* 

pROB*  6.  The  latitude  of  the  place  y  and  the  day  of  the  month  being  glvenf 
to  J^nofW  njjbere  to  find  any  fifir^  or  tell  the  name  of  any  ftar^  at  pleafure% 

Re^ify  the  globe  for  the  day,  and  turn  it  till  the  index  points  to  the 
given  hour ;  then,  by  a*  quadrant,  take  the  height  of  the  required  ftar> 
or,  for  want  of  this  (in  a  common  way  €»f  gueSing)  obferve  well  what 
part  of  the  heavens  it  is  in,  viz.  whether  E.N.E.  S.  W.  or  the  like;, 
as  alfo  its  height,  as  near  as  you  can  guefs.  This  being  done,  fet  tne 
globe  in  due  order,  for  the  day  and  hour,  and  you  will  find  the  fame  ftar 
on  the  glc»be ;  and,  by  applying  the  quadrant,  you  will  find  the  exa£( 
point  of  tliecompafs,  and  the  real  height  the  ftar  then  was;  which,  thougI| 
not,  perhaps,  near  to  what  you  guefled  it  at,  yet,  if  it  be  any  noted  ftari^ 
you  may  ^ure  yourfdf Jt  Was  right ;  as  there  is  no  other  ftar  of  note 
Tiear  it  about  that  height,  and  upon  the  fame  point* 

ScHoiiuM. — The  globe  being  reAified  to  the  latitude  of  any  place, 
if  you  tiirn  it  round  its  axes,  all  thofe  ftars  thaft  do  not  go  below  the 
horizon,  during  a  whole  revolution  of  the  globe,  never  fet  in  that  place; 
|ij>d  thofe  that  4o  not  come  above  the  horizon,  never  iifc# 
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fttoi.  7,  Tofiiithi4iae»f the aehniueolrifiagMKi fitting tfamjjtar.- 

Bring  the  fwi't  ^ace>  for  ibe  pren  day,  to  the  wdtcrn  fide  oF  the 
liorizonf  >nd  all  thofe  ftan  that  are  on,  or  near  the  eaftern  fide  of  the 
b^nzoH] 
fetadw 

Thui 
«aiofI 
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Snithwan),  aitil  bring  the  quadrant  to  that  degm  of  the  boiizoa;  fo 
fliall  the  degree  on  the  qoadrant^  that  U  cat  l^  the  cqnatort  be  the 
complement  of  latitude ;  which  taken  fiont  90°,  gives  the  latihide  itfel^ 
or  iKigbt  1^  the  pole. 

Example.  Sailing  May  31,  I  made  an  obTervatton^  that  the  fun 
VM  <lue  eaft  about  feven  minates  paft  feven  in  the  moming,  and  hit 
declination  xo"  N.  I  denand  what  latitude  I  was  in  J 

Proceed  as  above  direded,  and  yoo  will  find  the  latitude  to  be  514^ 
•early. 

PjioB.  11  ■  Having  the /ki's  ttnimuth  al  fix  o'chci,  find  dtclinaUan  s 

tafiad  the  laiitudtt 

As  many  degices  as  aie  contained  in  the  aumuth  givtfR,  To  mtich 

tlerate  the  pole,  and  fix  the  quadrant  in  the  zenith,  and  bring,  y  to ' 

the  meridian ;  this  done,  count  on  the  quadrant  upwards,  tlie  comple. 
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A  LGEBKA  IS  a  fcicnce  which  feachesj^  in  a  general  manner,  the 
JiMk.  relations  and  comparifons  of .  abftraft  q[uantities ;  by  means  wherof^ 
Juch  queftions^  are  refolved  whofe  folutions  would  be  fought  in  vain  from 
common  arithmetic.     . 

There  are  two  kinds  of  Algebra,  Nunieral,^and  Specious  or  Literal. 

Numeral  Algebra  k  that  wherein  all  the  given  quantities  are  repre- 
fented  b^  numl^rs,  and  the  ^unknown  quantity  by  a  Jetter  or  other  fym- 
bol,  as  wa»  ufed  by  the  ancients.         ,  . 

Specious  or  Literal  Algebra,  ia  that  wherein  all  the  quantities  as 
well  known  as  unknown,  are  txpieScd  by  letters  of  the  alphabet ;  the 
riven  ones,  for  diftindion  fake,  being  ufually  denoted  by  the  initial 
letters,  a,  6,  r,  d,  &c,  and  the  unknown  or  required  ones  by  the  £nal 
letters,  »,  ty,  x,^,  ^c.  There  are,  likewife,  certain  figns  and  charaAers 
made  ufe  of  to  fhew  the  relation  and  dependence  of  quantities  one  upon 
Another,  which,  are  the  foundation  of  this  celebrated  fcienoe.  See  the 
mathematical  abbreviations  facing  page  i . 

When  the  reader  has  a  clear  underftanding  of  what  the  figns  and 
charadler$  ufed  in  algebra  are  intended  to  exprefs,  it  will  be  neceflary 
tp  inform  him,  that  whe^  any  quantity  is  to  be  taken  more  than  once, 
the  number  is  to  be  prefixed,  which  (hews  how  many  times  it  is  to  be 
taken  ;  thus,  $a  denotes  that  the  quantity  a  is  to  be  taken  .five  times, 
and  ^ab  ftands  for  three  times  ab^  or  the  quantity  which  arifes  by  mul- 
tiplying ab  by  3  ;  alfo  S^a^+}^  fignifies  that  ^  a'^b^  is  to  be 
tsdcen  eight  times,  and  fo  of  others.        .        , 

The  numbers  thus  prefixed  are  calkd  coefficients,  aiiid  that  quantity 
which  (lands  without  a  coefficient  is  ailways  underftood  to  have  an  unit 
j^refixed,  or  to  be  taken  once,  and  no  more;  thus,  a  is  the  fame  as 

Thofe  quantities  are  faid  to  be  alike,  that  are  cxprelfed  by  the 
fame  letters  under  the  fame  powers/  or  which  differ  only  in  their 
coefficient;  thus   3^0  8^0  lo^f,'  are  like  quantities  f  and  the  fame 

18  to  be  underftood  of  the  radicals,  2y^  ^4-candrSv   b+c     But  un- 

a  a 

hke  qiianfities,  are  thofe  which  are  expreffed  by  cHfferent  letters,  or  by 
the  fame  letters  under  different  powers  ;  thus  ^db,  Sabc,  Sab  *, 
fttd  5^  a  ^,  are  all  unlike. 

3N  Wh«ff 
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When  a  quantity  it  expreffed  by  a  £n|Ie  letter,  or  by  fevera]  fiogle 
letten  joined  together  in  multiplication,  without  any  fign  between  them, 
.  ai  a,   3flOT  ^ai,  it  is  called  a  fimple  quantity. 

But  when  thefe  ate  connefted  by  the  figns  -)-  or  ■ — ,  as  B-^tic,  ai 
—  ^i  <0+''2>  they  ate  ciJlri  compomri  quantities,  wheteof  the  Cm. 
pie  quantities,  b,  d,  ah,  d,  dy  and  a  a,  arc  called  the  terms  or  memben. 

The  letters  by  which  any  fimple  quantity  is  exprefled  may  be  ranged 
according  to  any  order  at  ploTure,  and  yet  the  ligniflcation  continue 
the  fame;  thus  ab  may  be  wrote  ha,  for  ab  doiotes  the  produA  of 
a  by  b,  and  ba  the  produft  aib  by  a ;  for  it  is  wdl  known,  that 
when  two  numbers  are  to  be  multiplied  together,  it  matter*  not  whicb 
6f  them  i>  made  th^  multiplicand,  nor  which  the  multiplier  i  the  pn. 
4uA  either  way  comes  out  t>f  the  Tame.  In  like  manned  it  will  appear, 
that>itf,  acb,  hac,  be  a.  tab,  »nd  eta,  all  exprefs  the  fame  thing 
{as  will  be  demonftrated  in  its  iproper  place)  but  it  is  R»netimes  eon.'n'- 
nient,  in  long  operations,  to  [dace  the  leyeral  letters  aerording  to  the 
order  which  they  ftand  in  the  aI[Aabei. 

Likewife  the  feveral  members,  or  terms,  of  Which  any  quantity  is 
cbmpofed,  may  be  difpoTed  according  to  any  order  at  pleafure,  and  yet- 
tbe  Sgnification  be  no  ways  altered  thereby  ;  thus  «—  z  a  6-j-^a'  b 
may  be  wrote  a  -(-  Ji^i  lab,  or  ^-sai-f-a-f-S^**!  *C.  ftr  ^  theft  i 
leprefrnt  the  fame  thing ;  that  is,  the  quantity  which  r^nalns,  when, 
from  the fuffl  of  a  and  J  a^  i,  the  quantity  2ab  is  dednflcd.  ► 

When  any  calculation  is  to  be  made,  it  is  done  either  by  Addition, 
Subtraftionf  Multiplication}  or  Divifion  of  quantities,  which  frar  fim< 
damental  rules  I  fhatl  now  proceed  to  explain> 

ADDITION. 

Addition,  in  Algebra^  is  performed  by  connefling  the  quantitiea 
by  their  proper  ligns,  and  joining  into  one  fum»  fuch  ai  can  be 
united  i  for  the  more  ready  performing  of  wht^y  obferr«  the  follotring 

RULE  I  •  If  the  quantities  are  alikey  and  have  all  the  lame  figns, 
.  add  the  coefficient  of  thofc  terms  together,  and  to  their  fum  join  the 
letters  connnon  to  each  tcrmy  prefixing  the  common  Ggn, 


EXAMPLES. 

E.  t. 

To    3" 
Add  4^ 

Sum  7  a 

E.a. 

Ill 

E.S, 
30  .r^  Ji 

In  example  i,  the  coefficients  are  4.  and  3,  which,  added  together/ 
make  7;  to  which  joining  a,-  the  quantity,  it  is  7  a;  and  no  fign 
Jx;ing  prefixed  to  either  3  a  or  4  «,  the  affirmative  fign'  is  undeiflood  w 
prefixed  to  both  >  hence  7  a  or  4*  7  '  i)  the  fum  required. 

If 


If  therearf  tWQor  mon^quanutiescoQpe^Ud'by  ^e$gnd-)?  pt  — '^ 
and  are  like' two  or  more  quantities  conneded  by  the  figns  -f-  or  -<*>  they 
are  added  as  in  the  former  examples,  taking  due  care  that  the  quantities, 
which  ccHnpofe  their  fumj  are  conne^ed  with  their  prc^r  fignsi 
ai^prding  to  rule  i*  . 

To4ff4-7^  ti  a  h  ^  1  Cii 

Add  6a  'i'  2  6  3  a  B  4^  $  c  i 

-»  ■      II  ml 

Sum  iOfl  +  9^'  2^  a  h  +  s  c  d 

In  example  4,  there  is  4  «  -+-  7  i,  to  be  added  to  6  a  -^  2  B;  the 
quantiti^'being  difpofed  as  in  the  example,  it  follows  from  the  former 
^examples,  that  6  a  being  added  to  4.0,  makes  10  «|  and  2  i  added  to 
7  6  makes  9  6 ;  and  as  7  ^  and  2  6  have  both  the  affirmative  fign,  to 
10  a  connedl  9  h  with  the  fign  rf- ;  hence  10  i?  -)-  9  ^  is  the  fum  required. 

E,  5.    To  -    .    r     r*Vf^+7V5 
Add"     ^     -     ^  3^ai'\^2^ kc 

t  6\/a^-(-9^^f 

■III  iw 

Sum  will  be    .      «      ii^^7^+i8^Ar 

In  example  6^  6y/  ab^  ^^  ab\2'^  ah^  added  together,  make  1 1  yTJ  • 
^nd  9  V  ^^  5  2^  bci  T^J  be,  added  together,  make  1 8  V  ^r ;  then  connec- 
ting them  with  the  affirmative  fign  4-j  we  have  1 1  V^-^i8  V^O  the 
film  required. 

E.  7.  E.  8, 

To    3^^-f-7^  — i^+d 

Add  2^^+  ^  —   j>4-^^ 

Sum  5jr^+^<'  — ^5Ly+3<^        ^ 

In  example  7,  when  you  come  to  4i  7  «  to  +  ^,  there  being  no 
coefficient  prefixed  to  a,  unity  or  i  in  fiich  cafes  is  always  the  coefficient ; 
and  by  what  has  been  already  taught,  -f-  7  ^  being  added  to  +  <?,  the 
fum  is  -f-  ^  ^5  as  in  the  exaiX4>le.    , 

In  example  8,  when  t  d  is  added  to  </,  the  ium  is  3  /,  for  the  fame 
reafon, 

RULE  2.  When  in  the  quantities  to  be  added,  there  are  like  termS;, 
whereof  fome  are  affirmative,  and  others  negative,  add  together  the 
affirmative  terms  (if  there  be  more  than  one)  and  do  the  fame  by  the 
negative  ones;  then  take  the  diierence  of  the  two  fums  (not  in^arding 
the  figns)  by  fubtradUng  the  coefficient  of  the  leffer  from  that  of  the 
greater,  and  jqining  the  letters  common  to  each,}  to  which  Sifferpnce 
prefix  the  fign  of  the  greater, 

3Nz  It 


\ 


\ . 
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It  is  of  no  figntfication  whetbcr  the  quantity  tiut  hat  the  great^ 
coefficient  Amis  above  or  below, 

E.  I.  ■  E.  t.  E.  3. 

To    6q  i84  36a/ 

Add — 3«  -^n  — 8«/ 

Sum     ia  6i  380/ 

In  example  i,  the  coefficient  $,  fubtraAed  fnnn  6,  leavt^  3,  to  which 
joining  a,  it  is  3  e,  and  the  fign  of  6,  the  grcateft  coefficient,  is 
affirmative^;  therefore  3  <i(  or  -|-  3  0  is  ^  fum  reqaircd. 


K.4. 

tf          . 

E.fi. 

To_i8, 

Add    «, 

— I4«tf 

Sum — 11* 

— 6<»f 

4«j< 

.  In'B^mpIe  4^  the  coeffident  6,  fnbtraAed  from  iS,  leaves 
which  joining  e,  it  is  la  ti  but  the  lign  of  18,  the  greateft  coe 
iK'mg  — ,  pr^x  that  lign  to  11  ^,  then  is  — r  12  r  the  fum  required, 

E.  7.  izaic — \6ahJ-\-i^acJ—^thcJ 

l6ahe-\-\2abd-\-20acd — i%hcJ 

— I  jaic-^zSaid —  I  jflf^+'l  lird 

jtaic — iSaiJ — \oacii-\-i6bcd 

Sum  47flir+  ^bd+ZQttcd — 6zlicd 

In  example  7  the  coefficients  jz,  16,  iz,  which  have  the  affinitive 
£gn  being  added  together,  make  60,  then  fubtrafUng  1 3,  the  coeffident 
which  hath  the  negative  fign,  leaves  47,  to  which  joining  a  he,  it  is 
An  a  h  c  :  proceed  thus  through  all  the  quantities  as  the  rule  direfb>  and 
yoQ  will  find  the  fura  ta\ie  ^t  a  k  c  -\-^  a  b  d  -{■  zq  a  cd — ^zbei, 
ts  in  the  example. 


gum  -r+--^J^7-3V-r 

In  example  3,  and  allotherS)  where  fraAional  and  radical  quantities 
j^re  concerned,  every  fuch  quantity,  exclufive  of  its  coefficient,  is  to  be 
treated  in  all  refpefls  like  a  fimple  quantity  expreffed  by  a  fingle  letter. 

RULE  3.     When,  in  the  quantities  to  be  added,   there  are  terms 
■   without  others  like  to  them,  write  them  down  one  after  the  other,  with 
(he  fame  coefficients  and  figns  they  have  in  the  example. 


^  'Ilie  ^piastitite  isay.  be  {be  in  any^rdcr;  tfaat  itj  9117  quantity  inajr 
hfi  fet  filial  in  the  middle^  or  laft^  as  it  is  not  .materia}  liow  t^sj  «n^ 
raiiyg;ed^  fo  as  they  are  but  conne^ed  with  their  proper  figns» 

£•  lb  £«  2»        . 

To      3^  ^  «+^  V, 

Add     ^  '  2x 

Sum     3<3;-f-4^  tf-f"<^"f"^* 

E.  I .  The  quantities  or  letters  being  unlike^  I  place  down  3«  and 
becaiiie  4^  has  the  iigti'  -f-,  therefore  after  the  3«  put  4~4^j  ^oh  3^-^- 
4^/  the  fum  required. 

£.2.  Having  put  down  a,  after  that  put  4~^>  ^^  ^^^^  that  4"^^- 
fb  is  a^d-^zx  the  fum  required* 

E.  3j  . .  £4* 

To     4iz — -i^m  aa-^-bb 

^dd  S^rfrja?  » — Ty 

Sum  4^— 14^-^3 jf-f-5«  _        ^/^H-W-f"*"^?-^ 


To    g^+ej'— isf 
Add  3^— 4f-(-2jif 


Sum  8^4-6j' — a-^y — 4^+2^? 

Note.  In  rule  3,  where  the  quantities  are  unlike,  it  is  plain  that  fuA 
quaxitiries  cannot  be  united  into  one,  or  otherwife  added,  than  by  thesr 
ligns ;  thuS|  for  example^  let  a  be  fuppofed  to  reprefent  a  crown,  and  h  a 
fhilling,  then  the  fum  of  a  and  b  can  be  neither  ta  nor  zby  that  is,  neither 
two  crowns  nor  two  (hillings,  but  one  crown -^-  one  (hilling,  or  a^bk 

Here  follows  a  few  examples,,  wherein  al}  the  three  foregoing  rules 
;|rc  promifcupufly  ufed. 

E.  1.  E.  2. 

To    3^2 — Td-^-x  — 4^4-7^ — 2^« 

Add  2/z-4.9</  ng — itm-\'2y 

Sum  5/z-f-2</-f»  ja—^m — 2iJf+2jr 

E.  I.  2a  added  to  3a  makes  5^,  and  —7^ added  to  9^  makes  2/, 
by  rule  2  j  and  there  being  no  quantity  like  z,  that  muft  be  placed  by 
itfelf,  by  rule  3 ;  and  conneding  thefe  quantities  with  thtir  proper  &^^ 
we  have  5<7'4-2</-|-»,  the  fum  required* 

r  ^\/ax — S\/aa — xx^l^^/aa^^-jJex 

Add  <  8 VW-f- 1  i;\/aa — xXr^Sy/aa-^-J^x 

Sum     Tg^/ax       4t-        +I4V^«+i2^^ 

E.  3.  The  coefficients  6,  8,  and  5,  being  added  together,  make  19; 

then  joining  y/ax,  it  makes  igvax;  and  • — 7  and  —  8  added  to  ij, 
the  fum  is'o;  and  -^  8  added  to  12-f-io,  the  fum  is  14;  and  prefixing 


Wr 


+1 

ami 

■+ 


1 


he 

loi 


■ 

\ 
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4«J 

From 
Take 

ft.  4. 
—  ae 

l£.  5.  •           E.  6. 

—  ah            —»  y  tf  ^ 
*^  ^  ah           jr{-      ai 

E.  7* 

6  ac  ^  ah  '■'^S  ad  4  xy 


;Mm**m^ 


Proof  y  «r  '-*-  ah  -'^y  ad  ^  xy 

From  the  fout  preceding  examples,  it  may  he  eafily  perceived,  thtt 
<^tradtion  in  algebia  is  proved  as  in  common  ai ithmetic,  by  ad4in^  cbe 
f emalnder  to  the  ^nztthy  whkii  is  fubuacted« 

E«  8«  £•  9* 

From  i^^  zy^-^  1  afit  14*  —  ^h 

Take  ^zy  -^^  j^aM  ^^  a-^  $h 

Remains  '  *--  8  «^  -^  6  ^  ««         ^       17  «  o 

If  the  quantities  to  be  fubtrafted  are  ilnlike  thofe  ffpm  which  ihb 
fuhtra^ionis  to  be  made,  fet  down  thefe  with  the  fame  figns  and  coe- 
fficients they  have  in  the  example  ;  after  whfchy  pjace  the  quaniities  10 
be  fubtra/ded  with  their  coeffieientsi  bat  change  their  i£gns« 

£•  1O4  £•  1 1« 

From         ^  ae  ^x^  -^^xz 

hd   .  %x' 


Remains    ^ac  —  hi  5 a?*^-  ^x  z  —  %x^-^  x 

In  Example  10.  having  put  down  3  ir  f,  after  which  pat  —  hd^  thi 
quantity  to  be  fubtra^d  being  4*  hd,  and  ^ac-^hd  is  the  remainder 
required.  .  ^ 

MULTIPLICATION* 

.In  Multiplication  there  is  one  general  rule  for  the  figns j  vir.  when  ^ 
figns  oi  the  fadlors  are  alike  (that  is,  both-f-or  both-^)  the  fign  of  thd 
produft  is-{-  ;  bat  when  the  figns  of  the  fadors  are  unlike^  the  fign  of 
the  produdl  is — «  This  general  rule  ^11  refolve  itfeif  into  four  piirti«: 
cubr  cafes,  which  f  (hall  illuftrate  feparately  in  fimple  quantities. 

Casis  1*  When  any  pofitive  quantity^  as-f-*!?,  is  multiplied  hj  al 
pofitive  quantity 4- ^i  the  meaning  is|  that  -^^a  is  tt>,be  taken  fo  nianjr 
times  as  there  are  units  in  h^  and  the  produd:  is  evidently  h  times  ai 
or  ha. 

EXAMPLES^ 

Multiply     +^  3^  i^*  ^  dc 

By  +*  6h  7  %x 


••u. 


Produft    -^  b a  iSah  3S^x  *]ixdr 

In  example  ij  having  joined  the  lettefs  ^^>  and  each  of  them  having" 

the  affirmative  fignj  thercfbre,  by  the  rule,  ^  ^  or  4^  ^  ^  is  the  prodid 

required  :  and  fo  of  others. 
Case  2.     When — a  is  multiplied  by  ^,  then — a  is  to  be  takctf 

is  often  as  there  arc  units  in  h^  and  the  produ^  muft  be  h  times  -^a^ 

«r  '^ba.  EXAMPLES. 


WL 
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By  k  .  4-8:    '^        7  3JC 


■  In  exani}^  r,  cafe  tf  the  product  of  « 'by  i  h  ha^  and  as  the  6gti 
«f  0  is — f  and  that  of  ^  is^i  therfl4Me*to>^  a  pcefim  the  fign-»,  fo 
i6-»-]0'9  iKe'frodXict  required*  >•.    :m       :nsi 

CAiTB'  fi'  '  As  mvltiplieatiofr'bf  a  pofifi^e^imttbecikiiplies  a  re^ 
peated  addifian^  fo  multipUeation  bya  negatirc  bapiks  a  repeated  fob^  > 
fraction  ;  and  therefore^  when  tf  or  +«  is  ro  bemohiplisdi  b/**-^,  it   ■> 
means  only^  that -^  a  is  to  be  fubtractcd  as  often  as  there  afiDxiQtts  in  ^^^  * 
and  therefore  the  prodoct  ^being  negative^  mcift  alfo  be  —  l^a  ;  fee  the 
fiallowing  '..'-.  >     . 

.      EXAMPLES. 

By'L.t     »    -^^*  ^       -»-4^  — 8  ♦•-4»jr  . 

'"■*'»•■"'  jL.^hMta«B*y^^<  WMHn.vM^  > ■■    *»t    •        »>!■  Mfti    ■— — — 

"  Product     ■■ '^^hit      "^^iiaB        -i-48^f      •     $6acdx 
Ca!^4»'^   When-*-^  is  to  be  multiplied  by  —  hs  thcn-r-.tf  is  to  be 
fnbtrdttcech.ft9*iAef»  a»  thaA  sett  units  in  ^ ;  but  to  {abiract«— «  is  equiw 
Talent  to  adding  4-  a ;  therefore  this  caie  is  the  ^aiaeinueffiKX  av  cafe  ly 
andtheprddactJft  evidently -*f- ^tfy  ot  ba^    ... 
*-*-V-—       -         EXAMPLES.      ,,- 

'Wttiatlply^     i^tf*     •    »i— 4ijr»         -4^6  *y*'       -MMgi^jT' 
-  3$y  •*      •  y-Jt^U'h  *   «-  .—-5^  .^5i-  "'*•  c*  .— 5^ 

ProAict '       -^i  ^    •    114*  i^^**"    y-f^i'   -     ,40<*«j>  * 
'    A  compoulkl^  ^ntity  i»  Yimki^ied  hftL  fimple  one^  byniokiifying 
crery  term  of  themm^tiptiejuid  by>  the  inukiplier.  .      w* 

•   .0     '    .  ..EXAMPWSS.,.      ^...  %  .K   .' 

Multiply  .  a-^-d  ^^niM — 'j        -         « •i-^.A-f*rv'* 

If  there 'are  c6Sefficients^  or  nukbera  pitsfixed  td:t[ie'qa£qtk)r>..then^ 
multiply  the  numbers  a^  in  common  arithmetic,  and  to  their  prodact» 
join  the'products  of  the  oiiantities  found  by  the  Ikit  esBotpie^  - 

-      -  '•Mulfipfy  '    34-H^|j.»^       '  >'.i-r:i    *      ".     . 

By  U 

-'         Product     24^^— 8W-f  i6^r,       ' 
Multiply  2fl* — /^b-\''^ac — ibe-i^^k^ — tc*  . 
By  Ztf^i:  '  .      - 

Hi     ■  rtuiifc 


•  1    t 


Product       j^^bc—^a^b^c-^-Sa^bc^—^b^c^J^Sabh^-^abc^ 
If  any  algebraic  quantities .  are  to  be  multiplied  by;ai/pure  numbery 
tlutnumbeff  is  to  be  mi^iplitd  into  every  oae  of  the  coefficients  o( 

ike 
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tin  dther  qoantitiet,  in  dl  rcfpefh  ai  before,  and  to  each  MiticQliirpKu 
'.  .  dufl  fet  or  join  that  qoan^  wbcfe  coeffident  was  moltiplisd. 
EXAMPLES. 
MoltiiiJy   3d4~4^  ^^ — ^ 

By     -      6  B 

Produft  180+14^  i6x — 4SC 

Compound  qimtities  are  multiplied  into  one  another,  hj  mdla^jiBg 

evciT-  term  of  the  multiplicand  by  each  term  of  the  multiplier,  faca&n\yf 

tod  ccmneAing  the  feveral  prodo^  thus  arifmg,  with  the  li^9  of  the 

I   innltiplkand,  if  the  multiplying  term  be  affirmative^  Init  with  contrary 

I    inu,  if  negadTC. 

EXAMPLES. 
Multiply   3«-|-2x  fl*-j-«'i-[-*i'-f-i' 

By      -      4«+3«  .  «— 4 


i2ae-\-Sax 


?iodu.i2ae-\'iyax^6xx  ^       ^  a*       +  ip         * — i* 

In  the  above  exiunple,  by  flriking  out  all  the  terms  that  deftroy  each 
other,  the  produft  becomes  a* — 6*. 

Nate.  If  the  fign  of  any  propdfed  term  of  the  ttaultiplief,  in  aity  cafe 
whatever,  be  affirmative,  it  is  eafy  to  concave,  that  the  required  prochift ' 
will  be  greater  than  it  would  be  if  there  was  no  fuch  term,  by  tne  pro- 
duA  of  that  term  into  the  whole  multiplicand  j  and  therefore  it  it,  that 
this  produ^  is  to  be  added  or  wrote  down  with  its  proper  Cgns.  But 
if,  (HI  the  contrary,  the  fien  of  the  term  by  which  you  muliipl)'  be  nega- 
tive, then,  as  the  required  produA  muft  be  lefs  than  it  would  be,  if  there 
were  no  fuch  term,  by  the  ptodufl.of  that  teim  into  the  whole  multi|Ji- 
caiid,  this  produA,  it  is  manifeft,  ought  to  h«  fubtrafled  or  wrote  down 
with  contrary  figns. 

Hetice  is  derived  the  common  rule,  that  like  figns  produce  -].,  And 
unlike  figns  — , 

For,  firtt,  if  the  figns.ofboth  the  quantities  or  terms  to  be  multiplied 
are  affirmative,  it  li  plain,  that  the  fign  of  the  product  muft  likewife  be  ' 
affirmative. 

Secondly,  if  the  fignj  of  both  quantities  are  negative,  that  of  the  pro- 
duft  will  be  affirmative,  bcCaufe  contrary  to  that  of  tl«  multlplicaild,  as 
proved  above. 

Thirdly,  if  the  fign  of  the  multiplicand  be  affirmative,  and  that  of  the 
mulitplier  negative,  the  (ign  oftheproduft  will  be  negative,  becaufe  the 
famewith  that  of  themultipUcand. 

LaHly,  if  the  fign  Of  the  multiplicand  be  ne^tive,  and  that  of  the 
moltiplier  affirmativcj  the  fign  of  the  produft  wUl  be  negative,  becaufe 
the  fame  witli  that  of  the  multiplicand. 

And  thefe  arc  all  the  cafes  that  can  poffibly  happen  with  regard  to  the 
Twiatign  of  figns. 


MtKntflt*  ftt^  dh  ltmnmr*t  extni/et 
By     -     «■— lai-f-A' 

4-  «'*«— 3«**'-|-3'^*— *' 
Produa  <r*— sa»i4- km'*"— lOtf  »*'+5a**— *• 
Multiidy  »4.:5,+j,jr 
By       .-    tx—xr^yj 


DIVISION.. 

to  divifion  ofalgebraic  quantities,  the  rale  Ibr  tbe  flgos  is  ttu  (ink  ai 
in  maltiplication,  viz.  if  die  figins  of  the  divifor  and  dividend  are  alike,    ' 
the  £gn  of  the  quotient  muft  be  -\-i  but  if  they  aie  tmlike,  the  fign  of 
tbe  quotient  muft  be — . 

This  is  a  geiKral  tide  for  all  operations  in  divifion,  whkb  are  only 
the  rcTerfe  (^multiplication,  and  [herefore  wiD  be  eaJTy  to  nndnftaod/ 
lAsa  iUuftniied  by  exampleav 

EXAMPLES. 
Divide  acd  —-mat- 

By    -     ac  —md 

QdOfient  rf    ,  ,  a        _  , 

In  the  firft  example,  becanfc  ae  is  in  tiie  dividend  and  divi&r,  rejeS 
it,  and  pot  down  d  for  the  quotient. 

The  truth  of  thcfe  operations  in  divirion  may  be  proved  fifcc  thofe  in 
arithmetic^  for  the  quotient  and  divifor  beinj  multiplied,  the  prodnd 
will  be  the  dividend,  if  the  work  is  true  ;  thus,  in  the  fecond  example^ 
by  multiplyihg  a  the  qootient  into  — md  the  divifor,  the  produfi  is  mda, 
or  ada,  or  mad,  to  which  mufi  be  prelixEd  the  figh  — ,  becauTe  the  ligns 
of  md  and  a  are  unlib: ;  hence  the  product  with  its  fign  is  — mad,   tte 


r 


ti 


ni7 


Tlie  trntli  of  ihdc  exampkfr  sue  piov^  arln  cxxnmon  arithmetic* 


■I  )i 


To  work  th&aiboTe  cxaoofiKfy.  Uj^  M^omx&fn  U  «  cnm>iiKi<[  jo  «*  ; 
the  anfwer  is  «*»  wb|cb  I  ]Brrite  down  in  tlxt  qoatkntt  and  molitiply- 
uie  wbole  divjjbr  a-^*^  ibcndbyj^  and  tliere.  aaci^  m?-\ra^x  j  whi<;b« 
foibtiactcd  fiocn  the  cwa'firft  tenQ$  W*  ^  diTidcndv  )^]i^44i;*^^^  to 
lies  nenwtnder  I  hrifig.  ^bwnrf^^Ajr^^  the ;  n^  tenq  ^  cC  the.  divid|e(id, 
and  then;fet^  ^gsim  hqir  mn]r  noicsjt  isccnna^ii]^  j^  4if?x;;;the  ^infirar 
is  4^jry  which  I  alto  pat  down  in  the  qoofia^ji.  and  ^^  \%,.  ^Dpldply.  ^he- 
whole  ^tHoTx  3tad  thore  ariies  4i8*jt'^4^^>  which  fbbtnctcd  £rain  ^* 
4*^ax*,  IcaTCs  «ar^  to  wloch  I  fanBg  down  jt^,  the  laA'teiiD  of  the  diTi. 
^^ndy  and  teA  how  oanjr  times  «  h,  cootainQd^  in  Mx^g  which  1  find  to 
"P  3^9  which  I  alfi>  pst  in  thr  qnodenty  and  hrf  it  m^dpl^  the  whole  * 
^▼i&r,  and  then»  haTii^  fidj^txacted  the  pmjlact  finm  mx^^^x^^  I  find 

UiClfc  I«  i>pf  fifiup  apemsttnc. 


E*9 


jt-f'l^''** — J 


m 


^ — ^2A*j[4-     a^  «* 


«!.3 


—  3*** 


3O2 


*         3fC         * 


£•  io« 


'^6%  '  'AtGEBRA. 

.       3«-r-6Jfi4V-i9$(««'+4;«''+?«-hi$i  &5,W  i»^'''"»j   by  adding 
,,  6«»~.4^^-    .  .      .  ",.  (the  power  of  «. 


48* 

I2«'— 96       

z*"- 

4x^S 

24^'— 96 
24^»— +8« 

♦8.-96 
+8«— 96 

E..I.                 * 
— 7601,— 64ii*«+  lojtf  •  ( 
—6o4u' 

-4«»-ii- 

-— 84ij**4-i  OS*' 

— 84fl»x-f-iosa* 

*■ 

It  may  be  proper  to  obferre  to  the  learner,  that  the  work  will  not 
always  tetminat^  without  a  remainder,  in  which  cafe  this  method  is  of 
little  ufe.  In  all  ftch  cafes  it  will. be  moft  proper  M  eicprcfs  the  quo- 
tient in  the  inanner  of  a.  fraction,  by  writing  the  divifor  under  the 
dividend,  witttra^lne  betwM  them;  as  in  the  fofiowing  examples. 
E.  !.  E.  2,  E.  3. 

Divide         Smj  3''+4^  '  '4^^ — S*^ 

By  X  Sat  ^J 


Quotient      ^"7  S''-\-^  '4^^— ;jg 

INVOLUTION. 
Involntion  is  th»  ralTing  of  powers  from  any  propofed  root,   and  is 
therefore  performed  by  multiplication ;    for  the  given  quantity  being 
multiplied  by  itfelf,  will  be  the  fquare  of  that  quantity)  and  that  pro- 
duct being  multiplied  by  the  given  quantity,  will  be  the  cube  of  that 


In  tike  msiner,  ai^  other  finric  jpantity  vaj  be  ntfcd  to  utj 
leqaireil  poweiy  „  ^,-     ,-,,.     ,_.\-    .  ^ 

If  there  are  two  or  more  qnantfticff  "oMected  by^ttK  fitni  -f-  or  — > 
to  be  raifed  to  any  giyen  power,  it  is  ftill  perfeihfcld~by^miimDn  multi- 
plication. 'Z"~' — 

Two  quantities,  when  connected  by  the  ^^m.  i^,' arc  commonly  called 
a  binomial ;  and  by  the  lign  — ,  a  refiduaf,  XcF  it  be  required  to  raife 
the  binomial,  a-\-b  to  the  fourth  power. 

H-*  _    '    - 

fl-f-*  -"         '''  '        - 


aa+ab 

ab+tb 

aa-i-ui6+6it  tbc  fquuci  or  2d 

ROWV* 

a 

■+i' 

'■'■¥3' 

H+i-.k'+f.thtcOx 

0.3d 

•'+}• 

'i+3'- 
■i+5. 

aired  to  inTolvej  or  ruiif  the  refidjiid,?-- J  to  tlxtfounk 


zai-f-J',  the  2d  power. 


3a*i-)-3<Ti» — i',  the  3dpoww. 


3fl  =  i-f-3aai%_flii  ■ 

4ji'i+6«*i' — 4ji4'-f-i*,  the  4tb  power. 


49»  AIlSEWtA- 

TheptoMbatar  befionit^  nuki^e  nro  geenebicd  -frognffiots, 
At  one  beginning  at  the  dcHred  pow^r  of  ilie  firit  pan  oSibe  root,  ax} 
oding  at  anBHt;  and  theotkr-bcginniagat  anunit,  aDdeodtDgaitlie 
fmter  <^  the  4HiKi  fotttttht  loot  i  to  Baitiu:6ib  power  tda-^t  mm 
''k  powen. 

L  tM"i*i^i*** 

T6en-*-h»*i+3««'+fl»6*-f-«»««+«i»-f*»,  wiHbe  the  tem» 
fa  the  6th  power  of  o-^i,  by  mnltifjying  the  powers  ajiove  by  tbfrfe 
licfew ;  and  to  find  their  nncis  or  coefficients,  that  pf  the  firft  term  is 
always  an  anil,  and  that  of  the  fecond  i*  the  exponent  <if  the  fitfi ;  and 
«f  the  third  is  the  exponent  of  a  in  the  fecond  terof,  miiltii^ied  by  the 
jCxed  onci^e,  a:id  divided  by  i=  i ; ;  and  of  the  third  is  the  rxptmot 
rf<  in  the  tb-Inl  term,  mulrlplied  by  ihc,prefixed  uncix  15,  anddirided 
tj  J,  and  fo  of  tlie  fourth,  fie. 

EXAMPLE, 
Let  it  be  Tcmiired  to  complete  all  the  tenai  of  the  afbrrfaid  ^ereral 
p»rers  viz,  «»+a*i-f.««6»+a»i*+<z»i«-|.o**+i*. 

1.     The  indnrof  a*,  ihefitft  teiiB,  win  betheoocie  oftbe  l«:tfi^ 

ttMM.      Thos  a*-i-6a'i. 

z.     Then  half  the  fecond  term's  index  into !ttniias,'Tiz> -^iSi 

2 
wffl  be  the  third  tenn*»  onciv. 

■niBSfl'-fSfl'i+iSff^i"  win  be  the  thicefirfl  terra*. 

15X  + 
Tliiid,  again  — ^— =zo,  tt^  Dndx  of  the  (onrEli  t«m. 
3  ■       "'■  ' 

Then  it  willbe  a'+fiaSi+ijo+A'-f-KM***. 
aoX3 

Fottrth,  and  — ■■ ^i;»  the  nocia!  of  the  fifth  teem. 

♦ 
Tbenfl'-{-6«'A-}-i;«V+z<M''i3  4-i;a*AS  &c.iinttlalltheteniui 
^  cocnpleated  with  their  refpefUve  iinciie'9,  and  then  they  will  fiaod 

If  the  work  of  the  preceding  example  be  well  nnderfloOd,-  ft  Will  be 
ftMnd  very  eafy  to  raife  any  power  from  a  binomial  or  retidnal  root^  to 
«4ut  height  yon  pleafe,  withoat  the  troable  <rf  a  continiKd  invdntipn, 
(K  without  the  help  «f  a  table- of  powers,  as  propAtd'by  -levenil  antkon. 

EXAMPLE.  .  irt  \, 

Let  it  be  requited  to  raife  a^&  to  its  cotieoi  tlurd  power>  both  u) 
nmibcrs  and fpecics,  where  a=:iD«  and  i=£? 


AiAi&^Ai,  4t* 


i^^i  .    .    :■    -    .    .     =     '0+»    . 

ab^b'.     .     .     .      —  204.4,       i« 

<i»+«ai-}-4»  -    I    .    -  =  ioo-f-4b+i=:i4f=Sqtuie. 
a+i   ...--.     =  .10+  I 

tf*4-2«'i4-oi*      -     -     -   —  i06o-|-40O-4-  40  144 

*»-J.3««frf  jai*4_ii      .  =1000+600+ il^85=i7*8=Cobe. 


^yl,'*  AlMMSWA 


In  the  above  exdfpWHlMC  i<M  Mill  «^iii>lHi»,i  nd  two  tUE= 
ferent  llHy9f<>;^'>«>aiV;'MPtr^t&dlh^Mr-qtciAiki4iy''«b^x:>  and 
«  n,  arc  pure  powen  of  x  and  > ;  bat  both  tfiefe  powcn  havc^iet  dn 
£p^.,  for  it  ia — nn^  therdm,  I  GonclDde,  dtac  tike  'Jprtll  '^aantity. 
it  3  furd  qnantity,  wbofc  fqnatc  root  canixK  b^exti?ifte^M7otherwtfe 
thao  by  prefixing  tbe  figa  V  tqjt  M.aboyCi_wfeiJ>  fe^^iHS'tly  ti^iiw 
roor.  •,--■ --i.!-;-' .-■ ;     c,  i^,-       •^ 

E-sclutloi,  of  a 

Bofed,  in  ofder,  a 
malt  be  judged  mol 
and  placed  m  the  < 
term  of  the  remaii 
Knn  of  the  qaotii 
cube,  &c.  accordii 
biquadratic  one,  i 
down  in  the  quot 
fourth  power,  &c, 
.  fnbtCBcted  from  tl 
the  operation  be  ] 
Ttinainder  by  the  fi 

It  ii  required  to 
Thus,  j»4 


See  the  laft  examph 
Thus,  j= 


It  is  required  to  i 


^t/diiwift 


in 


x    •    • 


ia* — ax)    —  23»i?4r3f*jt»      . . '         . 


•        .      .     .  ,      "  » 


*^ .  '■•.»•• 


/•    'j- 


^     ^ ■ — ■ ■ 7— w^^mr-m 

I  ■  K      M^iiWWW^I  II  I  'l        I  I 

li  IS  teoikif^  to  e^tnlft  the  ffiuire  i<x>t  of  i»*4*4a< 


■r  ■■    »*'i 


••»■ 


'      Or  tfau9>  asthtrommonaridimetic* 


■>  * . 


^4ax-|^; 


■••»■ 


»   •  * 


'  :<    <  : 


i^mmmmmf^m 


^mmt 


It  is  required  to  extr^A  tbc  cube  root  of  ji**-6«2;(-{- |  ;t<j«* — ^x^; 
fl3— 6fl'»-f-i2fl** — 8*3  («— 2jr^  roou  i 


f»» 


To^firore  tlie^abovQ  example. 
11-^-2;^^  fuppoftd  root. 
a — 2x 


a^—Ux 
-     ^  *r-^4ii»+!4*">  ^9?*^i  ^  fccond  power; 

&ime  as  th^  given  qdantityi  .which  protes  the  cube  root  t6  be  as  abord- 


3? 


ReqmreJ 


,   / 


preflion  to  the  moll  Timplc  form  it  i»  capable  tiCr-  C.      ' 

vaUf-    .' __'r.     '        "     ■■   '^ 

RULE.    Multiply  all  thednicniinatorc  uuo  ci^h.Q^ber.fOTanev 
denoraiutoi^  ^Mtd.rach  namerataf ' into  all.lJK  d^noounatoia  eitet^  il» 
own,  fra  a  new  nmnMitot,'  i  .  ■■'■■'  ;■  './  -*--■  ^  -  ^-■-■•^i  a«  n  ;.-j 
'EXAMPLES.  ,v-'^l-4..i.^^t^_-\   , 

Keduc  ~-— aivl-t-i|qaci;i>iiqQ^~ 


Thus^'4xiX^=*W  fNamdraton.. 

-^-  «   fi    f 

And  *'X  ?X  rf»iorf  «»WWlt45WBn^^!y.  _  ;n»pe%C  fJT -^ 

^cd.hbd    hcc.    .'  .      ■  .i-  ^,  — -  ..^,„* 

-■ — ^— -t)»-ftaflJd(»-tfla«bed('^fqof.otlictt. 

bed  bed  bed    7v-  ■  ■    .■■..-■-,     ■:.-,"'  ".'^' 

When  thedenoininat«*JuxeAXoronK>nd!Tilbr,.inftndof  nniltiply. 
ing  the  terms  of  each  AiSaari  by  ibe  denrnniniitorof  iheother,  yoa  tmly 
multiply  by  tkat  pact  Ahkli^ifei  by  dividing  by  thceomntondiTilbr. 

■  bS ah 

'  E.  1.     Redote  —  and  —  to  a  oDmnxm  dcnpniinat^r. 

■-  --  Lir,  ,loij,t*mon/vy  :,-  trf       -,_...      .  ,_.  .J.  .1  ,  .    .      ,. 

And       abX''=''ab  j  .  _ 

Alfo   *XrX^=ot^^f^ip()^^^)j^ia^.^_''        _ 
h'   ab  bhc  aab 

■■'-■■I    !!£»►  w  -^rbecqwi  -r^-t-rrj^  .^l^f^filf^^jfleq^^ij^;'  ;  _ 

nULSftn  Divide  both  tBe  humfiratdr  dAd  da^'dhtl^(i#l)f -^  gieatefi 

Thus  -r-,  by  djvijJing  hy  i,  is  — ,  and  - — — ,  by  divuKe^  by^ai,  is 

'te  bde  "I 


ALGEBRA.  475 

/     f .  •"   *  ~     •     T    »        '  -         * 

In  fuck  fin^e  fraAions  as  tkiAe^^HzGc^itoon  divifors  (if  there  be  ar^) 
are  i^afil)^  ififod»?f^.1:^vf  !^^  oompoiiat  dbri&xii  -thereby  a'  ftm^Soh 
dkh  b^  fe&ced  io  Im^e/ie'p/j^^  ^H^d&d,  for  wbicip 

t4a£6ri I  l4vb  hid*^  '^<Cxci«-K^^^'*— ''rv^p    ,. 

RULE.  Divide  the  niuner^xof  by  ^^^  denominator  until. i  noting 
remains,  when  that'  can  hejdonet;  %'  JSiidjt^h^/c^wAmbn-^^      by 

Jr/Ad^fdninl*a8in"Vdfe^*fjraaions/d     r     :  :  . . 

RSduce  —J — 25".  to  its  loweft  terms.  ^       '    n  T 

'  •rta^'f/— i*)fl*r-i^*i^       fraaidii  recoiled.  ^     ,' 

JLet  it  be  required  to  reduce -^i — iriii  tb  its  loWeft.  terms 
i^en^thder  —2a'^b'*-2ab^)a^-^tahJ^b»{'^ -. 


— ^M^BI^I      II      I 

Hence  it  appears,  that  —  2/2*^r^7d^i<*'k^'fi9^  pdOi^Qn  medlute^  bj 
n^hich  a  ■^2alf^^  being  dividedj  -       ,.        ..^ 

<i        1 

•'    viz,  — ?/7*3 li?^'*)^*^ — O^— <«ji^(«4-.i-**f*— *.. 


Then  — .—  -}-  ^ — ^^  e=  —  — V-,  th^  new  numerator^  and  —  —  — 

— a — b  ' 

vct--'    ■    ■   ,  the  new  denoininator*  ^  " 

2^<J  '  .  ^  v;s-;    ►  ' 

Let    both    be    mdlt^}ied    with    i  b  4>     and    we   Ihall   have 
— a'''-X-ab  numerator. 

— a — b  ^eoflpuJ?^tor.    pf  change  Hhfc  figfts  of  all   the  quantities, 
a^ — aB  ■  '   '  ^  ,  -     *    ^a — ^  b 

It  wiM  be  ■  ^^^      the  niWMFSrdftiOri  hrquired,   that  is,      ■   i  7  T  =g 
'       3?  z  BeiidjBS 

V 


Befidn  ihefe,  tlieieai«'6di^feTts^RdiidiaK«  wfaidi fixne lai^on 
Mtd  of  nnitrAe  kead  of  Bi&apf  j  but  m  Aerjot qf  linle 
iefolqtioa>DrproUeriUf  I  MTptfi  t]^%,.aia<!pcftd  vt 


ADDITION  "AND  SUBTRACTiO?f> '; 

ItULE.  AM  or  fobtnft  ttMrtnuncraM*'  iroctsdhlh  leqniRt^  and 
M  their  Imn'or  dtffi:f«acc  -ftfafcribc  thk'  comnon-demadtittdr, 'u  iq 
Tvlgar  EnAipoii  ...  •■, 

•^ '--ETA^tES  W  AODITIOM.-  '      - 

JM  —  M-->fiiaRducc  thciquacoptwa^^iDDfiai^M  V^i^Kf 

"■-'■    'i.',,  d   ' .      ' :         .,.- .-.      .-  ■  -. 

aj      le      dd-j'ie  ^^    .        ,,,-.■, 

(bey  will  be 1— — — — p,  tl^efinaMa^^oi4^. -i  ji  .-'  ■  • 

hi     hj        hi 
a  .      e        d  -  .    ■       ■ 

Add— •{'—^'4^ — into(KKfuai>   -Firflf  theft  reduced  to  a  commnt 

bit  -  -; 

udc         h(t         ddb.  ..adt^phu-A-dA  --. 

denominator  will  be-- 1 -  +  ~ — =■ ' — ^  fw 

ide  bde     _    bJ'    ■  '_  idr--- 

■reqaired.  ,„,--.-- 

EXAMPLES  IN  SU ?TR ACTION-  -' ' ,        < 

■",'.' -^.iH.*-'  ■■■**'"-        **+■««   ■»■■-"««■■;-■   '■: 

From ii- take  — .    Thus, — ■ — ^==— ,  tlicdifimnti, 


From  —  take  — .    TWis  rMochl,  ^-  and  i— ,  ihen =— , 

I  3.  66,666 

the  difiercnce  required. 

kt-i-a*  ,:  .    «  .        ■■     «»+«>        *■    .  h' 
From  — ' take  — .    Tha», ~^  -= —^i  the  dlSeience, 

ai            a+b~i                zb     : 'tt-^^-^  '  a—b-i.i 
From tdte  ■ .    Thus, =  — - 

*/+«  d+a  d+a  d-i-a  d+a 

MUj:.T|PLlCATION. 

-  Fi(ft|  prefi^re  the  qUantilies  at  direCled  in  vulgar  fraAIanSi  tlmi 
moliipljr  the  numeratorg  together  for  3  new  numerator  ;  and  the  dena- 
*  totcther^  for  a  new  denominator, 

EXAMPLE 


.finmmf-'-  d(WJ 


n  iJ-J|Wt^.;>'!'iti  iiuiii'iiu.->  Xn-j- 3diT»Wrt=  wfiaisHib  lo  mul  ibill  0» 

DIVISION.    ^^    '      "  ^^^ 

of  the  divifor  into  ihe  numerator  of  th?  4i*i<l«"d.  for?  Mf  nomcTatcnr ; 

s)d  the  nmMraior  of  the,divirpr  imd  tt£%n(HAi^[o!^%f  lbs  dividUid. 

for  a  new  denomini«e(.*tl^B*AMPC^:irT^:T+  "  ^d^K'^?™^ 

«.        <  «  --i        ^      ^^         ■■ 

Divide  — by —.   .Thus.—-  -^  hy  —  =.-£■,  .th^qaotftnii  .' 

And-— T-— '^■-^-'^~  =:j'-^ ^^'the  qubthnt. 

(:.  ■    ■-■;-  -^f 7^--    -     iBS^f -^    -■■"    '^  '"""  ■'  "  ■'■      ■ 

AHb -. = ,  the  qaoilent.  >L..iijp-:r 

In  cafes  like  'ine  laft,  wHerc  ifte  two  numerator:,  or  the  denomtnaton, 
have  faAoTs  coip^on.^o  bi^iLtjie  condufio(k;,will  bacm^tnore  neai  bj 
fitJl  caping-jofffuch  common  faftors.-M        -■   r-iiti  - -— mo^'I 

Thus,  calling  awax  ab  out  of  the  tffo  niii«eratoT9^  and  x  oat  of  bodi 
i       ««.;  ■       S*     "  »>  .     i8ff 

^omln^iors,  .w,eJiav»r~to  bf  ,^!FM«>$ib}1'M«heKofilbo-^piadatt  ii 

:^  •^'        $■■■-  3      '.  -  5  25* 

and  fo  of  others.  tjiisipni  sana^i^flii)  ■.■'^> 

To  divide flny  qitintity, by '.compound  dlvifor,'ltt-HS^  dirifion  fas 
made  ihefommoo  way  continually,  .^  it-s^pckntlte-tennsiiai^  quo. 
tienc  will  come  out  infinitely,  repiembering, the  rules  of  dunging  C^ 

'  ~     Let  it  be  required  iod»vid8'.^iby^4*.li-^  -itr.' i-.s;"? 

■     ,,,!  /' h ,'Scc  infinitely. 


J  &'c.  iN&nitdl^, 


5 


■   * 

In  ihu  otaqplC}  4  divided  by  «,  tlSipitiaM  is-—,  tlie  pioduA  of 

t  ah      be  he-       '  ,■' 

—  inls  a+e  is  — | =^-^  »Md>  iitt^  ttkca^fiom  the.  diridend 

M  a       a     ;     '    a,; 

he  he 

i,)exni ;a^,  if bF.dividedb/^«]  thc^uotient  will  be 

1  «^ 

he         .  .be  oht       htt  be 

,  then  the  jtrodufi  (tf  ^f  inta ■  ii.-! -_ —  oLtt  ' — 

aa  '  '  aa  tttt        ua  «t- 

be* 
—'  — .    T^uc  it  app^D  how  the  diriflon  is  to  he.  cflntiniKd. 


SURDS. 

Sotda  are  fuch  mimbcn  as  cannot  be  exafUy  exptefied  in  figuns,  and 
■1  they  arife  in  the  rolutionoralgebni»^ncftions,  I  fhall  expbgn  to  the 
fOUBg  algebiftift  fe  much  of  them  «il}r  as  is  neceffiuy  tothcpi«ait  defign. 

ADDITION  OF  SURD  QUANTITIES. 

Case  i.  When  the  quantities  under  the  radical  figns  are  alike,  adi 
^  rational  quantities,  or  thofe  which  are  without  the  radical  ligns 
Kvetber,  by  die  rules  of  eddition,  and  to  this  join  the.  furd  q^uaptities, 
flid  this  will  be  the  Turn  required. 

VriKTC^no  rational  quantities  without  the  radical  £gn,  then  unity, 
pr  i>  is  always  fuiq>ored  to  be  the  raibnal  quantity. 

EXAMPLES.  ~      ^ 

Add  V«^  2^  'y^.4Z^ 

5um.^.i  y^.y  J^^^ 

III  exaraple  i,  there  beings  r^^oital ^amities,  therefore  unity  or  i 
b  the  rational  quantity  to  each.  Now  i  adikd  to  i  makes  2,  to  which 
jaisii:^  tfaeford  yfab,  we  have  a  ytab,  the  fum  requiTCd,    ' 


MULTIPMCATIQN. 

C^tK  t.  When  tfaere  are  no  rUiaiMl  qaandaci  joiiied  tS  He  fiud, 
amltiply  tbc  furd  qnantitie*  together,  and  to  their  pcodnA  ptda  ibe 
radical  figns. 

EXAMPLESj 

Multiply  ^a  \fxj>  y/i-i-^  V"* — "J 

By     .     V*  V-/  V*  ■/» 


CAtB.  2.  If  rational  quantities  be  joined  to  the  ftudi)  then  multiply 
the  rational  into  the  iatioiial>  and  the  lord  into  die  funi,  and  join  tbe 
produAt  toecther. 

EXAMPLES.  _^ 

Multiply  flV*  8«v'3*  "iZ-'+J'  VH-* 

By     .     i^y  3iVV  "V*  «V« 


ftoduA     ah-Jxy   '  l^by/6xj  na-^ab^by         'a-\/xit:uih 

DIVISION. 

Ca»s  i<  When  there  ate  no  rational  qaantifjei  joined  with  the  furd 
qoantitiei,  tejeA  all  thofe  quantities  in  the  dividend  and  divlbr  thataici 
Alike,  and  fet  dovn  the  remainder,  to  which  prefix  theradicsl  Jignt,  and 
ihii  will  Ek  the  quotient  foue^t. 

EXAMPLES. 
Divide  ■\/abx  y/bkd       '  ^Jf^ 

By    -    V*  VW'  -      V^/'r 

Qootient   'Jah  y/x  ^9 

In  example  i,  becaufex  is  in  bdth  dividend  and  divifor*  r^efl  it,  and 
pit  down  di  with  the  fign>/ before  it,  and  i/>ii  isilwquoueatieqniitd^ 
and  fo  of  others. 


QjMtient    V»+"*  '       >f^-~P 

Case  2.     When  tbete  are  ratiotial  quantities  joined  with  .  t^e  furdi^ 
^I'ide  the  rational  quantUitc  by  the  rational  quantities;  and  to  their 
quotient  join  the  quotient  of  the  furds  found  by  the  laft  ^fe. 
EXAMPLES. 
Divide  ayjntn  ha-Jayn  ;    ix^anp 

By    -      aVm   .  '  avay  -  x^an 

Quotient    ji<jit  -  h'jn  ^'S/f 

-The  troth  of  thefe  operatioiM  are  proved  fey  ipultiplying  the  quotient^ 
by  the  lUvifor,  for  if  that  produces  the  dividend,  ihe  work  is  true,  othcr- 
wHe  it  is  erroneous.  EQUATIONS. 


_   .     .,  ,     t-two  ctpwl  quawiycs,  ,      ,_._ 

cBnipared  cagecher  by  means  of  (be  G^  =  pWed  between  them; 

Thus  6—2=4.  i»  an  equation  expreffing  the  e<^uaUty  of  the  qoantitin 
6 — 2  and  4  :  and  x=:a-^6  h  an  equation,  (hewing  that  iht  quantity 
tepiefentcd  by  x  is  equal  to  rtie  Turn  of  the  two  quantities  reprcTented 
by  a  and  i'  ' 

Equations  sue  ttic  means  whetcby  we  come  at  fuch  conclafions  as 
anfwer  the  cdndidons' of  a  proUeni,  ^rheretn,  from  the  quantities  given,' 
the  nnlutown  ones  are  determined,  and  this  is  called  the  reduAion  1^ 
eqoations:.    - 

REDUCTION  OF  SINGLE  EQUATIONS. 

'  Single  equations  are  fuch  as.  contain  only  one  unknown  qilatitity^ 
which  muft  be  fn  ordered  by  addition,  fabtradion,  multiplicaiion,  dlvi' 
8on,  See.  of  equal  quantities,  that  a  ji^  equality  between  the  two  patts 
tberetrf'  may  be  Sill  prefetveilj  and  that  there  may  refult,  at  lall,  an  equa- 
tim  whemii  the  unknown  quantity  Hands  alone  on  one  fide,  and  all  tfad 
kimwn  ones  on  the  other  ,■  the  bell  manner  of  doing  which  will  be  ob. 
tutted  by  the  following  rules. 

RULE  I .  Any  tenH  of  an  equation  may  be  traof^ed  to  the  coti-> 
traiy  fide>  if  its  fign  be  changed. 

Example  i.     ThuB,'*-f-8=i8,  then  will  *:£i8— -8=10. 

In  this  equauon»^8=iS,  which  by  tranfpoliiion  bscomes  jr=£i8— ^ 
8=10,  by  only  fubtrafting  the  nu^beri  from  both  fides. 

E.  1.     If  a;-|- 19=107,  what  is  ihe  value  crt  a;  f 

By  Itanfpofition  the  above  equation  is  changed  into  this  x=i07 — ig, 
fterefbre  107 — 19=88  the  value  of  ar. 

E.  3.     Given  X — 107=19,  required  the  value  of  *i 

By  tranfpolition  of  —  107  to  the  other  fida  of  the  eqatfttonj  and 
changing  the  lign,  the  cquailoit  fiands  thiH|  x=i:i9-j^lo7,  therefore} 
i^  107=126,  the  value  of  r. 

k,  4.     If  10 — 3  X — ■&^6a—fx,  what  is  the  value  of  jr  ? 

By  tranfpofingT^  we  (hall  baVa — 3x~^-jx~6o — lO-^^Sj 
...  „..    48  ■  . 

or  4*^:48,  ^her^p^srss— '=(2  thevalucofx. 

E'oi'  ia — ii:><j — 8=6or^iaX7=— ?+  proof) 

RULE  a.     If  there  isJinyqiliintity  by  whii^kall'ttie  tenris  of  the 

equation  arkni^iijied,  let  them  all  be  divided  by  that  quantity;  but 

if  all'«f  them  be  divided  by  aiiy  quantity,  let  the'  common  divifor  be 

'i  wayi  -,. 

E.  I.     Sapp^a  axz=ai,  then  by  the  fulewd;(;  alfo  10x^60,  re- 

luced  jr=;6.j  j|^t]['ilie^tlM|a,Kttf  (Bi  ljilcJ-!=a*-&'Kiiiiefd  »oj=i.i 
\'.'      '     ■       '''■■'    ^    'a 
Q  E. «. 


4.8*  '    AWBBM'. 

.  ♦■ 

E.  t.    Re<)Diied  the  value  <tf  jr,  wUch  }6 —  —'=8. 

9 
By  miOt^Jyipg  bwh  fides  bjr  ^  wf  Jifve  }a;4r74«sF3')* 

4«£=3tf'— 71=151)  conu^ucntljr  »Bg  ■■, ,   ;-:=$3- 
4 
E.  3.     If  6  A* — 3o^±=i6:t-^ix',  what  it  the  Tihif  oTx  t 
Sy  ttividuiK  by  «x  we  have  pt~-:KK=S+x,  mi  by  tna^Mtfiticft 
18 
3*— x=i8-f'i(j,  thai  i»  i«  :S:i8>  therefcre*^ — =19  anfwer. 
J 
RULE  3.    If  there  ate  reductiable  fxaAioni,  kt  the  whole  equation  be 
■HHilti^ied  by  die  pfodnct  of  all  tt^  denoiniBaton»  or,  whicfa  b  tUl 
fuDe,  let  the  munerator  of  every  tenn  in  the  equation  be  moltiplied  by 
M  the  denomiiuton,  except  its  oWiii  fuf^ling  fiich  tenna  (if  any  ckaB 
be)  thae  ftaod  without  a  cknoiiuoatori  to  have  an  uoit  ftibfenfaed. 

E/i.      If  » -| — --r— =  lOj  what  isaeqnalfo? 

iy  RiQltiplying  the  equation  by  8,  the  product  of  the  two  denoDun^ 
tors  £  and  ^  we  have  Sx  -{-  4%  ^l-  iz  =  So^  or  14X  :=  80  ;  ihenfbia 
a==  8o.-i-  i+=  5t7»8. 

E.  1.     Let  »  -7-  5   l"  a;  -i-  3  =» — 7,  required  the  value  of*? 

This  reduced  wiJl  become  3*+  5«-~  i^^iai-r-  ijsa: — 7, confe- 
qucntly  8a;^  i;x>"  loj,  whence  7a  =  loj,  themfore  a=  105  -r-? 
li  1 5  the  anfwer. 

RULE. 4.  If  byoarequatiiw  thefrisan  tneduceable  furd,  wherein 
the  unknown  qiuDtity  enters,  kt  all  the  other  terms  be  tTa.nfpoTed  to  tiK 
contrary  fide  [by  ruk  i)  and  then,  if  both  fi^are  involved  tothcpower  , 
denominmed  by  the  fardt  an  cquatioii  vrili  arife  free  from  radical  quan« 
titles,  unlefs  there  happens  to  be  moie  furtls  than  pnc^  in  ivhich  cafe  ixs 
opentim  is  tq  be  repeated. 

Thus,  ^*-^6=iio,by  tranfpofitionbecomes  ^/j:=io — 6:±4,ari>ich> 
by  fquaring both  fides,  gives  x^:i6. 

So  likewile  ^  ao-f'jix — f^^  becomes  V'"'+«='4-*'f  which,  fquarcd, 
jiv«»  aM-^xx:=te-i-2rx-j-xx,  or  aa — r=ifx,  per  rale  1, 


E.  2.    What ii' the  v^iuc  of.*  when  v''"T^=M- V *  ' 
Sy  rearing  both  fidts,  we  Have  Ji-J-*=:4.-(-4Vjr-f-Ar,  and  by  ttinf- 
poCtion  ^y/xxiS,  ciiiSeq\Kin[y  x:=^ 

E.  3.     SupjJoTe  ^/4jr-fri6;=i2>  $«r^  *be  valueof *; 
By  fquaring  both  fides  wehavc4Ar-}-i6=i44,  and  by  tiaofpoStion 
118 
41=144 — i6±:iiS,  therefore >=± =3i- 


By  tn 


;.  4.     If  y»--f-6=io,  what  is  the  valae  of*  t 
tratifpofition  becomes  A/jr=;:io — 6;=4,  and  by  fquaiipg  both  fides. 


E.  ;.     Siippofe  ■^ax-fi'—fisd',  what  U  the  value  of «? 
Then  ■^flr4*i*=(/+c,  and  by  fquaring;  we  have  axd-&*^d'4-idc 

■  +f",  whence  *=-■         ■      '■  . 

RULE  {>     Having,  by  the  preceding  roles,  cleaied  your  equations,  of 

fractional  and  radical  quantities,  and  fo  ordered  it  by  tianfpofition,  that 

all  thc^crms  wherein  the  known  quautities  are  found  may  Hand  on  the 

'  Eune  fide  thereof,  let  the  whole  be  divided  by  the  coefiicients,  or  the 

fum  of  the  coefficients  of  the  highell  power  of  the  faidunknownqtiantity, 

E.  I .     If  1 2^  ;=  48,  what  is  y  equal  to  ? 

by  dividing,  the  whole  by  the  coefficient  of  j,  we  have  j>  2=48  -t- 1  z 

■  t=4. 

E,  4.    Suppofe  s_>' ?i  79,  what  ij  _?  equal  to  ? 
To  ilifengage^^,  you  muft  take  away  the  ;,  and  [^cc  it  under  the  79, 
:  Aus_jF  =  y  =  i;,8. 

E.  3.     What  is  the  value  o£j;  when  ^ji —  i6c=37-f-  11? 

By  tranfpofiiion becomes  jjF  — 3 jp=  12  -f-  16,  whence j^  =  V  ^•+' 

To  reducf  i%OQ  er  laori ejiuitUui  la  dfingU  one. 
^ULE.  Let  the  given  quantities  or  aquations  be  niultipUi^  ordivi. 
I  ded  by  fuch  numbers  or  quantities,  whether  known  <»'  unknown,  that  the 
term  whiiji  involves  the  higheft  power  of  the  unknown  quantity  to  be 
exterminated,  may  be  the  fame  in  each  equation,  and  then,  by  adding  01 
fubiracting  the  equations,  as  Occafion  requires,  that  term  fhalt  vanilh, 
and  a  new  equation  emerge,  wherein  (he  number  of  dimenfions  ( if  not 
the  number  of  unknown  quantities}  will  be  dimipinied, 

E.  I.  Given     (  ^"jl^-^^'^j  }    ^B^rj^thevalueofaft^f 

Here,  by  multiplying  the  'firlt  equation  b^  4,  and  the  fecond  by  5,  iit 
.      ..    ..I..     -«--ts  of  j:  may  be  the  fame  in  both,  we  have, 
ao*+3ij'3^24, 

■By 


4I4  ALGEBRA. 

Bf  fubtnifting:  iheLtterfiom  thcfiMmcr,  wehare  ;7/=399:   haia 
399  ,  5X8    40 

j= :=j.    And  ID  by  the  fiifi  cqution  x=— ^= — =10. 

S7  ■  _       1       ■      ♦       + 

E.  I.        Giren  {  £T^;JZ,|^  }  ^y"?  theyaloecrf*  and^? 
Here,  b>'  nmltiplying  die  firft  eqaation  by  a,  anrf  rhc  (tcaad  by  5,  ii 
Ofder  that  the  coc^knti  of  x  nay  be  the  Tame  in  both,  there  arili» 
|ft( —  6r=i9i> 
tai-f-2c^=8oo 
B^  fabtnAing  the  formtr  from  &  latttr>  we  bp-n  3  t^~ff20  ;  beoce 
610  _  ^o+V    90+60 

jf:=— r:»o.     Aad  fi>  by  the  firft  equation  »=       '    '  ='  •=:3Qi 

5  S 


i;*r-l 


'     ^wry  *  ond^. 


Here  the  equations  chared  of  m^ons  will  be 
3x+tj=96 
9" — iy=9° 

Now,  Kfromthettipleof  the  forraei,  the  latter  be  rnbtnChtl,  wehiTs 
198 
6)!-J-f?=i88— Jo.  thaf  w,  ly^igS;  hence  _j=i—-s=i8;  and  > 

II 
96— ij-     96—36 

■  3  J  '  ■ 

■  Here,  by  Cubtrxflin^  the  firfl  equation  trom  the  lecond,  in  order 
exttrminate  x,  we  have  z — _y^:ii  to  which  the  thinJ  equation  being  added, 
_7  vill  Itkewife be  extenninated,  there  oxntng  out  iz=i6,  or  esi8 
whence^^it-:-i=7,  and  x=ii—ji=6. 

E.  5.  Given     -j  »-}-  ioo=:»3r+zs;  j-    ^tt'^  *i  J,  and  z. 

To  the  doutle  of  the  firft,  let  the'fepond  equation  be  add^,  To  fball  ibe 
x's,  on  the  contraif  fides,  deftroy  each  other,  and  we  Ihall  iiave  SPP-^J 
■  :=y-l-4a;,  at y-^s^-zsioa.       . 

Moreover,  to  tfic  triple  of  the  firft  let  the  third  equation  be  added, 
whence  will  br  had  ^■^4.00^^6)' -^sz,  or  2E-f'^J'=+oo. 

Now,  if  from  the  dpoble  of  this  laft  equation  (viz.  4c+i2v=8oo) 
jhe  formet  [viz.  _;+ 4^=300)  be  fubtrafted,  there  will  come  out    i  ij= 

I  JOOl 


ALGEBRA.  4S,s 

'    .   soo        5  3t»  >  ♦ 

foo  J  therefore  ji= =:45 — j  snd  ■:=:- — =7^  1 =£=75  —  1 1— = 

II    ,     II  .      4  ♦  " 

7  "'I"  ■  ■    -' 

♦jt-j  »nd  y=yr-f-s  —  looaiiag---  —  i«o=9 — . 

M  II  »l     • 

'  t^uefiions  producing  Simple  Ematieiu. 
When  a  que&ion  it  propofed  to  be  toWtd  algeteaically,  if»  tlUe  defira 
and  fignifioacion  ought  to  be  perfectly  uiide^ood,  (q  (hat  it  may  be 
-  abftracted  from  all  ambiguoQS  and  unneceSaiy  phrafesi  and  the  conditions 
'  theieof  exhibited  in  the  deareft  light  pdSble,  thit  being  dsne,  and  the  . 
fcveral  qirantities  therein  concerned  being  denoted  by  proper  fign»,  let 
the  true  Tenfe  and  meaning  of  (he  queftion  ]x  tranllated  froin  the  Bnglifh 
into  algebra,  and  the  conditions  thus  cxprelTed  in  algebraic  terms  will, 
if  i^  be  properly  limited,  give  as  many  equations  as  is  neceflary  to  iu 
'Solution ;  but  thefe  things  will  be  bell  underftood  by  examples. 

^tfiha  I,    Wliat  two  nombers  are  thofe,  whole  difference  is  14,  and 
fum  43 ; 

Let         ....         ii^tlie  lelTer  number. 
Then  the  greater  number  will  Iie'r4-i4 
Which  by  addition  gives      .      a'i/+i4=48  ^  qneftion.      ,' 
,Tlierefore  by  tranfpofition   -      fv^+S — 14=34 
And        ,         .         .         -         'u=V  =  i7  thelellernomba.  ' 
Coiiicquently          .         -      '    i-}-\-i^=^^i  \hit  gTeHex  awoAa, 
For         -         .  '       -         -       31—17=14 
And       ...        -      ,31+17=48  proof. 
^tjf,  I.     Four  men.  A,  fi,  C,  and,  Dbuiltalnip,  wIiichcoft5ii42. 
irhereof  B  paid  [wice  as  much  as  A,  C  paid  as  much  as  A  and  Bf  and  9 
paid  as  much  as  C  and  B ;  what  did  each  pay  f      .    ' 
Suppofe  A  paid  v  poun4> 
Thai  B  paid    11/ 
C     .     -     -    3i» 
AndD      »      yv 
Whence  the  whole  fumpaidis     ,    i  if =5114/.  byqti^idn, 
Therefore         .       -  ,.         .         r        i'=i*f  J-*=  474/.  A's 
Confequently 2^=  948/.  B's  I   ^^^ 


=^fr*=  474/-  A's  1 
-   2^=  948/.  B's  I    , 

3f=:l4I2/.  C'<   I 


And 

Slveft.  3.  A  ijorrowed  of  B  as  much  money  ai  A  had,  and  fpent  6/. 
«o  treat  him;  after  which,  meeting  with  C,  A  borrowed  of  him  twice  u 
.much  money  as  he  had  left,  and  treated  him  viA  11^.;  laftly,  A 
liorrowed  of  D  three  times  as  much  money  as  tie  tud  left,  and  fpent  <M 
him  I  ^d.  after  which  he  had  30V.  left  j  wliat  had  he  at  firft  i 

Suppofe  he  had  x  p^Cf  at  firft, 

Then  he  borrowed  x  pence  of  B, 

An^  after  fpmdiog  6<l.  had  tx~^  Icfi^  14™ 


Aod  after  fpcnding  1  ti,  had  6x —  30  Idt ;   . 
^  Then  be  borrowed         -       i  8jc —  90  of  D^ 

Apd«fierlpnidingi8/.bad]4x— 138  left; 
Bat  •  t4Jr— ij8=  |o  bj' the queftioii. 
Therefow*    -     aprssiW 

168 
And     -     -     =  7./.  the  anfwer.  ^ 

^K'^.  4..  A  charitable  UiJy,reIieTingfborpB6rpnTMi,giteiiiMMy 
tfie^  6f.  S./.  to  the  fecond  (he  gave  twice,  to  the  third  -hrice>  and  to  ttav 
fiMtthfiur  times  as  much  at  lotbe  firft;  what  did  DKgivetOG«h* 

Sappofe  the  gave   -   x  pence  io  the  6Tft, 

'rhenlbegave     -     sx  pence  to  the  fecond 
I         yt         •  to  the  third. 

And ^x  —  —  to  the  fonrth ;  • 

Andflie  gave  in  all  iox[=6i.  8r/.)— 80,  hf  the  ijucftion. 

Theidbre  x=4g=8i/.  the  fnm  the  firft  bad. 

For  8/.+i6rf.-j-Z4j/.4^3ii/.=8o/.  the  proof. 

S^ffi'  ;■  In  3  lurop  of  mixed  metal,  weighing  29)^.  there  wu  zft. 
of  (ilver  more  than  of  gold,  4.!^.  of  coppei  more  than  of  (ilver,  and  jife, 
ofteafs  more  than  of  copper;  how  m;(ny  pounds  wetc  there  of  each  ^ 

Suppofe  there  were     -     «       ft  of  gold. 

Then  there  were     -     -  «*f-  i  of  iii7er. 

And     -    .    _    .    .    i-i-  6  of  copper, 

AMb     .     -     .     ,     .     1+  9  (rf  brafs : 

Bnt  their  fum  is     -      4x+i7=29  ^  qne&ion. 

Tlwreforc by  fubtraflion,  ^=iq — 17=11; 

Confe<jucntlya^'j':^3lV.'of  gold,  theanfwer. 
For  3-f-54-9+!i=*9l^.  Proof, 

^efl.6.  Being  to  buy  a  fulc  of  clothes  for  ezdit^my  Gz  chiU^ren, 
I  pri^mfe  to  lay  oat  four  times  as  much  on  the  eldeft  as  I  do  on  the 
yoongeflr,  and  to  bellow  twelve  (hillings  a  fait  lefs  on  each  than^  on  the 
■Qit  uder;  wh4t  will  each  fait  coll  i 

Suppofe  the  youngeft's  fuit  coft  x  (hillings. 
Then  the  fecond's  will  coft    -  i+ri, 

the  third's       -     -     -     i4-i+, 

the  fourth's     -     -     -     x-^36, 

■ the  fifth's       -     -     -     a-f4R, 

Aftd  the  eldeft's        -     -     -     i-f  6°. 

But    ------    -     x4-6o~x4.  f  queftioB. 

Therefore  _,----    3:1=60, 

Confeqaently  »;^'y'=2oi.  what  the  yoaogeft's  fuit  coft- 
FoTiQ^il-\-ii-^-ii-^l2-{-iz=So,  and  V^^t'iP™^'  # 


AfJGlSMKA. 


4»? 


^Jl»  7*    The  paring  of  ^  fqoare,  at  ts.  a  yarH>  £oft  a&  much  as  the 
inciofing  it  at  5; ,  a  yard ;  the  iidfB  of  tk^t  fquare  is  rcqpdfe^  h 
Let        -       '  ie=ifide  of  the  fquare. 
Then  *    -    4«=yards  of  inclofure,  , 

And      -    *  i«=yards  of  pavement. 
Whence    -  ?ojB=;=(4AtfX  j=)priceof  incfoling, 
An4  -    -     2«r=(*;tfX  2=2 )ptice  of  paving  : 

But      -^       2xx:r:20x  by  the  queftioo* 

*•    .    .      *^=^J^*lbydivifion,theAnfwer.. 
^-     •*  And      -     -     xznio   ^   "^ 

For    loX 4X 5=  X00.X  2=2004  Procrf". 

i^^.  8.  A  general  difpoiing  his  army  into  a  fquare  battle,  finds  he 
has  2B4  nieti^  mPl^e  th^n  9  perf^  fquase^  but  increafing  the  £deby  oar 
man,  he  will  want  25 ;  how  many  had  he  ? 

Let    •    •    .    •    .    ^    «=£:fide  of  the  fiift  fquiire. 

Then    •    -    -      *af+284i2:army,  ' 

And    -    Af-^iX*+i^ — »25==army. 

Hence     -    -    flw+'2;y^24=;ifir*f-284; 
QThen  ;    ,    -    -     2^        =        ^8j 

•/     .....      A?      •     =^  154;  , 

Confe^uently  he  had  (154X1 54+284=)«4Poo  m&i$  the  j^nfwer. 

J^^«  9.     A  perfon  being  aiked  ho^irold  he  ^as,  anfwered*  that  d^> 
la:  of  yV  of  the  years  he  had  lived,^  beio§  mJiltipUc^  by  |,  9(  ^  £^^ 
would  be  his  age ;  what  was  it  ? 

Supptfe  his  age  yir{^8  x  yt^th. 

TfieA-  -    -    -      — X— =*per  queftion^  / 

20      8 
5«?  XX 

Tt(2t  is  (        -=y =^x, 

^20X8    ;4X8.    ' 
But  by  multiplication  A(;yds32;^  .  • 

;.*  by  divifion  -  flf=32,  his  age. 
!^eft»  10*  A  man  dying,  left  his  wife  in  a  pregnant  (late  ordering  bjf 
will,  thatif  the  child  proved  a  daughter,  thtn^  his  wife  (hould  have  i 
ahd  the  child  \  of  his  eftate,  but  ifit  was  a  foo,  then  he:  (hould  have  | 
.and  the  mother  ^  thereof;  now  it  happ^ed  that  the  Mother  was  delivered 
of  a  fon  and  daughter ;  how  muft  the  eftate  (which  was  6300/O  be  divided 
among  them  ? 

Suppofe  the  daughter's  (hare  was  x^^ 
Then  the  mother's  would  be      2*, 
And  the  fon's     -     -     -     .      \x*    - 

l?or  then"/  ^^^  ^°^'^  ^^^^  ^^  ^^  *^  mother's  1  ..  j  .^  r  . 
'^'^^^'^  1  the  mother's  to  the  dan^ter's      /as^-tOY. 

But  the  whole  eftate  fijooirsyje  per  queftion. 

*.•  \ ^=/qoo=a',  the  daughter's  (hare. 

7  QUADRATIC. 
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QO ADR Atic  bQuAl'lONS. 

A  (Iinple  quadratic  equation  ii  that  which  iavolvet  titt  fquare  of  tbC 
tmknown  quantity  only.  .•  .'  -r      .  \  -j 

An  adfe^ed  quadratic  equation  is  that,  ttlikb  invcdvet  the  fifiiart  tit 
the  unknown  quantity)  together  witJt  the  ptoilnfh  that  Mifet  hyiiaitu 
plying  Ir  ^' fome  known  qtantify. 

Of  thcfe  equation!  there  ^c  thne  fQiinii>  yxt. 
I.     jc*-f-a*=:i 
i.     ^~ax=i 

3.    *' — iix=—6 

T^fiiri'tlK-ralac^  xincacb  of  d»r««qti«iOD>i  dUore  the^fllov. 
ing  rule* : 

I.  TtanfpoTe  lUl  the  termi  that  invidre  tbeuidcnown  quantity  t« 
one  fide  of  the  equation,  and  the  known  tcraia  to  the  othec  ue,  Aiidltt 
them  be  ranged  according  to  their  dimenlions. 

a.  When  the  fqnare  af  the  qnkmHrn  qoantity  ha«  any  coeSdent  prej 
fixed  to  it,  kt  all  the  reft  6ftbe  tcnnsbe  dirided  by  that  coefficimt. 

3.  Add  the  fquaie  of  half  the  coefficient  of  the  iecond  leim  to  both 
fides  of  the  equation,  and  that  fide  which  involTtt  the  unknown  qoan^ 
tily  will  then  be  a  complete  fquare. 

4.  E^ttaA  from  both  fides  of  the  equation,  and  the  Talacof.tb 
ui^nown  qaafltrty-will'be  dMennined. 

ExAMFLE  I.  Suppofejf'+4J='iOjfhatisilu;y»laeofj:?f1rft>Jr*-t' 
4*-i-4=i4o4-4=i44»  by  completing  the  fquarcj  Then  ^»*-\-^x-^^ 
=  \/ 144.  by  evolution,  ,.    ^ 


E.  z.     Sappofc  x'Sx-\-S=iot  what  is  the  value  of*  t 
Firft,  x' — 6x=:8o^8Tt.7i  by  ttan^fition, 

'     Then  *" — 6^+9=72+9=8  ;  by  comflcting  the  fquate. 
And  *— 3=V8r=9by  cxtniling  the  root, 

-*-'=^9+3=ii-         ...  , 

E,  3. "  Suppofe  ix'-i-Sx — 30:^70,  what  is  jr'eqtial  tot 
Firft,  2j:'+8*=70-V-io=poby  tranfpofitTiMt 
Then  3'+4.^r^4;  by  divid\ng  by  i,  ■ 
And  x'-f- 4x4-4;:=  49  by  ctmpleling  the  fqnarc« 
Whence  jr-{-2:=:  V49— 7  by  cMrafhUg  the  foot/     ■ 
Conftquently  a=7 — 2— 5- 

^  E.  4.     Suppoft  3i^— 3*-f  6=:;5,  ^liy  xi 
.  Here*' — x-|-i=i^  by  dimlng  by  3, 
And  a* — a=ij — t  by  tranfpofiiion. 
Alfo  X* — x+|i=i^— i+i==y3  by  completing  the  Jijuarey. 
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Queftions  far  exercifiy 

^»^.  I  What  two,  numbers  are  thofe^  wiati  HS&itiict  is  8j  product 
t4o?  ;        .  ,♦ 

Let  <;;  ==  tiie  iefler  number; 

Then  will  a;-(-8=:the  grcatcrj. 

And  v"4-8«r=»24o  by  the  qpeftion^      ,  .'''.. 

Whence  *;f;'  -|-8a;-4-  i6==24o+i6=Z56  by  completing  the  fqtiarei 

Alfo  *z;-f-4=  ^  256=  1 6  by  extpcting  the  r6ot> 
;  • .  «i>=  1 6 — ^4=  1 2  the  leffer  ni,rinber 
And  «i;-(-8=2o  the  greater. 

'^#/f.  ^.  ^^It  lei  zeqaiftd  to  diyide  100  into  two  fuch  {iar.ts>  tl^at  if 
they  be  multiplied  together^  the  product  ihall  be  2100^ 
'  Let  the  greater  part  above  5oc=:«ui 
'  -  Then  ^ill'  5o4"'^*=-*^c  greatcft  part^ 

And  50 — 'yrrthe  lefler.  .    '  , 

'   .  *  •  50-j-«u  X  50^-*^;  or  25oo-*<;* rr  2 1 00  by  the  queftion; 

Whence  i;» =400,  and  «t;=xy  400=20  by  erolution^ 

.*. -5o-f-v=7o^  tiictgpeatcr  part, 

Aad  JO— vacjo''  the  tefler  part^ 

Fo'r  70  X  30=2 1 00  proof. 


«  •»(- ,  ^ 


.    ^^*  3*    What  number  is  that>  whpf^  third  part  added,  tb  its  fourth 
part  will  bfe^2i  } 

I4et'a?=thegxvf3r&6ibef^  ' 

Then  --^  -| =  2 1  by  the  qiieflioni 

3         4 
^*^,  71^=252,  confe<juently  1;  =r  36  the  number  required,' 

For \'  —  =  i2-*|-9=s:2i  proof. 

3     '  4 


^eft.  4.    Sold  a  piece  of  cloth  for  24/.  and  gained  as  inuch  per  cenu 
as  the  cloth  coft  me  ;  what  was  the  price  of  the  cloth  ? 
Let  n)  =r  poullds^  Afi.-cjqfh  coft,  -  ^^ 

Then  24  —  «u  =  d^ -whole  gain, 
But  100  \  ^  \\  v  \  z^  —  «i;per  queftioni 

Or  1;  ^=r  lOoX  2jf**^^=3i|^)O-^10O  *»  . 

That  is,  *i;2^,Q^^U5t-3|^^g^;; ,/ 

Whence  «i;*-|-ioo'z;-f-25oo=240o-f-25op=:496o  by  completing  th^ 
fquarci 

Atid  1;  -|-  50  =  1/4900*=!: 'yo-'^by  evolution,  ■     * 
€onfequentlyi;=:7o— 50=20  the  pfioe  of  the  <loth; 


.A    J, 


1 


4^  •»..*.   'Ai&&ikA<  .; 


^A>  learned  YbutU  nvtfo  ihii  exffalh 

Shall  hmve  ibe  'weOifhleU  for  hit  forkti"^  "^     ^*^''v-  \v.V  rV 


^   V  :\  \v,  LwA  A\ 


Solution  for  the  f^uare  finti^  •"       '^^^  v>^i^v 

'      ■         '     ' .  .  ,     .,  •     \\, 

t^i  ^rtsthe  fidie  of  the  fanue  uiincb^^  /  -  .    i' 
Then  4^==: the  peremtter.  and. jcfizstbeoit^ 

Then  ^  queft.— *r«^-^s=4jc.  (6s7]tf406=»tW>%uire  i^cfi  ia  aft  a^Jte. 
6»7a64o.    ...  .  ,     : 

61^2640'  I    i 

Hence  x= (-'^•^^•'szi^^^j.iSiiichefiff 

1254528  l*=;?73g4Of0^7fi4s=g5O90^^iS\a<y<»  ii^tftef^^^repifcerf 

6272^40  .    .   -  ..:•.    .L  »      I.. 

Which  at  20  fhiilin|^  an  actt  amouMslo  3509^51^  12s*  W.   the 

jportionof  ihc  Wha'Kfei  tftteTquartfi  '     .\  .        .     .    ..rA 

S'oluitokyof  the  f'ouni'fWe.^'  .    .    -. 

Let  A:=:thc  diameter,  then.  Jii4t6*st the  i^msfti^tr  and  jj.8f^'  tl«i 
area"'.  ,  .  ^  .i  v.,/,.  '.        ,     .v.,      .         ,.  -/\ 

'.  i7Bj44c*t^«o  •       .    ,  •.->. '*  •,    ./.'  \  \ 

H«nce  ^  quefl* »■    «*■  zsrj^i-^Kfa  ..^  ;  .    .  ^,\ 

6272640  '/^u 

"  i97o6.i«5f,8^46  ....    ..  >,.,..      .    .  ,A. 

Therefore  jg>'X:r  >  ■  ■  ^^m^     j  i"i">  ■''=3ji54j;>28  inchpj?  .        ,  av 

And  1254^281^  ==  iJ7384d502784X,7854=i^^i^?+13<3^5^*553^ 

1236094530886,5536  »  ;\  .^ ,  ?  A  :•.  ^^ 

inchcsj ->  I "    •'  '      t:^tg'jo6t)t^^  a«ifc«  itv  .th^ 'iowid  pieoe^ 

which  at  20  (hillings,  '^56^1^=19  7tl6I#^J;>  of- (he 

Who  had  the  roond.  *  ;     * '  ^    v  v  .  » >  5 :  v\  \  ^,.  .v^  vs  i\t  tvO 

The  value  of  the fqibiTc  ptece  is^     •    '  v    c\.  i5^|^jfv4«^i*  o 
Thevalueof  the  round:  bftce  is,    ^  r  ^i,^^  \  tig^xs&^i  ,.^\jK  2 

In  farour  of  fce  who^had'the  fqtlaffe/^^^  '#  ^  ^^^ -5^8^.'4  \;>6  10 
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the  pfiefinit  fibf  thiirl  and  ieltjielni, 
ankinj,  ibax  lucre  tr  gain  ; 
fur/'t,'jiffii^r  they'll get^ 

^ii^i^aK/ejmgrlearmn^^Je/}>jy,     ,  ^'  _- 

^a^fl}i  tiie.h^^aAt'wifej  "'"'    y 

^fUJfj^tld,.  ni'er  r/inihl'J'in  ibtttght'i'       ' 

liiTt  .he  te'T-  bad foiifid  cut,  ., 

B^,:la»ld  mgje/ntitttr  freate, 

'.f,  may  apftar  ffitr'tcate^i'  '  i. 

Tiiitig^Jofar  he  hat  gasej 

i  out  th'  phihfiphtr'sjiane.  ' 

}ivn,  tvith  the  hi/hap  ^Clajne, 

i  cannot  di-vine, 

y,  did  ever  rxjfi, 

d  MieW4  it  ajift; 

•ns,  hU  m  other  effi,  ■       ^     ' 

'iaf'd,  forta  cmH  itfiertife, 

ink,  Juch  a  talf  affeari  add, 

ihere  ii  iVill  J.  .  .  .fan's  God. 

Bur-jieJ,  ceademns  his  ereatar, 

\aijtlj  difpof'dofhis  matter; 

iHf^d  the  architia  been,  . 

ddioas,  ive/aonfioulJ  have/etn*, 

\4lltd-^rifiraxf^  Shandy, 

aoisjfar  t' r^nd  ou  e^Sa^ayi   .  ..  \ 

iffijiance  ef  Priefiley  told  Hume,  '      ,   '  '  ■ " 

WM,  ii.fovn4  I  ter/ume. 

earth  an  ill  axis  turns  round,  1 

fi-maier,  hat  heat  tader  ground,  \ 

! ,'(  mitiet  hy,  could  li  found.  J 

'ier'd,  hetaifiaaditivtre  made, 

'eat  >ifalrtr  are  laidf- 

re  rais'd  hy  thtthentjif  a  fire^ 

Iter,  they'd  t^'i/in,»iuch  higher. 

Stan,  earth  m*yes-r»u»d  the  fun,    . 

•ound  en  ilt  axitudsei  xun, 

,  I  a  thing  may  fropofe, 

,ther,  I  hope  luill  difd^e.   . 

round  as  a  gMe,  and fnppofe, 

•t*  as  the  margin  here  Ji/owi ;  "8ojO 

ahe,  juji  once  rauadfo  refVabie, 

Ihepleat'dt'  Tffol-ve,    '' 

I,  at  th'  eqnin»f  line, 

•  t'  five  fears  niayu'l  decline  ; 

ff,  here  fet  helo^,,/     .. 

hear  Is  each  other  pray  flmti}. 
■itude,plenfetodifcloff, 
■nds  lueighl,  hyfuch  -whirling  would  lofe  ? 
jloty,  pngc  47.        +  LitHuiJe  5)  i'g'St-.,  lo  minutci 
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Let  ^r=4.2  504006  feet  th^  fuppoTed  diameter  of  the  e^ttliy  and  xzs£i6 

•^ :  then  by  Art,  1 189  of  Martin's  InfiUuttons  we  have   ▼    — r=:2di4 

,58  feet  the  velocity  ^  fecond,  when  the  centrifugal  force  is  =-^5^  part 
of  gravity;  and  by  uniform  motion  2614^958  :  i"  ::  133530566,4  feet 
the  earth's  circumference  :  51 071  fecords  =  14^.  11'  11"  the  time  of 
one  revolution :  now  as  the  centrifuj^al  force  is  to  gravity  as  i  to  loo, 
and  the  fame  force  being  every  where  as  the  difhiQce  from  the  earth  *^ 
axis  ;  it  follows  that  99  pounds  under  the  equind^al  will  be  99,402s 
in  latitude  ^i^  20',  and  under  the  pole  1^0  pounds, 

Quefl.  7.   From  the  Welch  Cro/s  in  Birmingham^  tnvo  men  they  fej  mt^ 
Refol'ving ,  to  trwvel  the  'whole  *world  about ; 
^he  oncy  he  tvent  eajierlj  fieering  his  ivajs 
^he  other  ivent  norths  as  fame  people  do  Jay  ; 
The  firfi  tra*vell'd  7  T^-yxy  miles  e^ery  dayy  1 

The  other   1 1  y^Vr'   ^^^  nonv,  I  prayy 
Hi'tv  many  tmes  r^und  the  nuorld  mufi  they  go, 
A^d  h  nxj  many  mdes*  ivill  each  travel  alfo,     , 
And  ho*w  many  d(ys  muft  they  he  to  oh  tain  3 
To  meet  at  the   Cro/s  afore/aid  ^gain  ? 

Put  7-5-M4-f=^*  i'tiVt=^>  ^  ^^^  *^^  circimtforence  of  the  earth 

=21600  miles,  X  and  y  (which  muft  be   whole  numbers)  for  the  re- 

fpetlive  number  of  times  that  each  man  muft  trav>el  round  the  earth 

before  they  meet  at  the  larrvs  point  from  which  they  fet  out  j  then  r  x 

,:^the  miles  travelled  by  the  firli  man^  r  jr  =  thofe  travelled  by  the 

<rx        ry  . 

fecond  man*    Hence  ^— or  —  sx  the  commoa  time  of  both  tiieir  tra- 

,  a         b 
'    ■  rx        ry  ■         X  y 

veiling  ,\  - —  :i3  -^y   ©r^'^raz:^ — f  that  isj  ,bx  :sz  a y^    in  numbers 

.  i^   ♦       b ''<,    '^ '.  a  ^  '    b 
6512184.7  =i  1023543^  jc,  confequcntly  jf. :  x  M  10235432  :  6512184 
^^/oWj  4V1  =^Tr  itt/its  loweft  terms,  whofe  numerator  flxews  the  num- 
ber otn times  travdkdjisoHndUhe  iarth  by  the  firft  man^  and  the  -deno- 
minator thofe  of  they  fecond  mam 


"if 


^•y^ifS.;'  A^b^UtiefcendJAg  by,ih«  fiwrce  of  gravity  from,  the -top 
of  a  tower,  was  ^ferved  to  fall  half  the  way  in  the  laft  iecond  of  time^ 
reqwed  iiIm  tdwfer^s'heighti^  ahd  the  whc^e:  tiBJe  of  defee^^  ,.   -     t 

Let  i  22:  the  whcdetinie  of.defccnt,  fo'^-iU.  /-r-ni-  sarthe  time  of 
defccnt  through  the  fini  h^lf  of  the  tolver 's  .hej^t^  faud  4her^ore  (the 
fpaces  deferibed'being.fdwayfl.as  the  fquarestQ^  thei  tisnc$)  we  have  1 1  \ 

't^—i\  ^  ':'f  h  \  f,  whenc^  f  f— •  2  -f-  'I  —  V^f  *\  f«"<5^  whldh  /^i-j? 
V-  i"==^  J;^  -4:i'4,'aiid-^tM'tcwer  height -rb  187 /^S"  fet':.-   '  • ; 

fT^t^cfconiiT^cj  3160  ^c^<"cs,' each  6<yEngliCi  milw^  a^cdrding  ro  vulgar  compiJitation. 

'^  '^        '^  '  '  '■  •  '        BOOK-KREHNp. 


Boor-KEEpmc;"' 


EOCMC.KEEPINQ,  BY  SHv^GLE  ENTRY.       ■ 

IN  book-keepii^  fey'  fmgle  eniry,  two  books  arc  indirpenfibl^  WeceT. 
fary,  viz.  Day  BocJt  and  Ledger  j  Ae-forrfls  of  which  maf  be  fuf- 
Sciently  known  by  infpeftion.' 

In  the  Day  Book  every  pcrfon  is  written  down  Debtor  to  the  thiogj 
he  receive,  from  you  on  ttuft,  and  Creditor  by  thofe  which  yon  receive 
from  hira. — In  the  marglTi  of  the  Day  Book  are  written  the  pages  where 
the  accounts  ftand  in  the  "Ledger.  Inftcad  of  thefe  marginal  figures, 
fome  make  only  a  dafti  with  the  pen,  to  fhew  that  the  accoanthas  been 
polled,  that  is,  entered  in  the  ledger;  but  it  is  betwr  to  ufe  the  figures, 
for  they  fhew  not  only  that  the  account  has  been  pbAed,  bat  likewife 
where  to  find  it  in  the  Ledger,  without  looking  into  the  alfJiabet.  I 
have  entered  in  the  Day  BocJc  what  is  recdved,  as'  well  as  what  it 
delivered,  which  is  very  neceflary  in  teaching  ;  for  the  learner  ought  to 
make  out  hiti  Ledger  froni  his  Day  Book.  ^ 

There  ate  feteral  other  books  kcpo  by  moft  iner<jiants,  es  the  Calh' 
Book ;  the  Book  of  Houfe  Expences,  the  Invoice  Book,  the  Bill  Boct:, 
&c.  Sic.  ,      "  - 

Diriftions  ft>r  ihe  Redder.  ■ 

Your  hooks  being  ruled  in  the  proper  form,  copy  into  your  Day  BocJc 
one 'mfinth's' acconnts;  then  calculaile  them  upon  yonrflate,  to  find  if . 
they  be  rightly  caft  up.  Next,  rule  your  flate  ii»ithe  form  of  the  Led. 
ger,  and  upon  it  poft  tht  accounts  that  were  copied  in  the-  Day  Book, 
with  their  dates  prefixed,  obferving  to  put  on  the,  Debtor  fide  of  eacA 
perfon's  account,  tbofef  accounts  to  which  he  is  Bebtor  in  the  Day  Book, 
and  on  the  Creditor  fide,  thofe  by  which  he  is  Crettitor^  and-  if  any 
accounts  confift  but  of  one  article,  yoa  are  to  exprefcit  parcicnlaily 
with-its' money  Jo -the  colnmns  ;  but  if  of  ftTerai, -wHto  -in  or  ly  fun- 
dries,  placing  the  fum  of  the  amounts  of  alt  the  arti'clfca  in  the  columns. 
After  the  accounts  are  properly  placed,  tranfcribe  them  iiito  your  Ledger, 
leaving  "a  proper  fpace  under  each  perfon's  naiiK, 'to  receive  more 
account^    •         '  ■.■:■;■,■ 

Then  under  the  proper  letters  ii)  the  alphabet,  enter  thofe  oamiti  with 
the  pages  where  they  ftand  in  the  Ledger  ;anAlaftlyjwrice  the  Ledger 
pages  to  the  fei-eta!  atcounWinthe  Day  Book, 

Do  tljcfaine  with  the 'next  month's  accounte,  andfoon  till  the  whole 
be  finifhed  :  You  mnft  not  enter  any  pcrlbn's  najne  down  again,  which 
has  be«n  entered  hcf(»^,  till  the  fpace  firlt  affigned  to  |t.  (hall  be  filled . 
with  articles,  and  then  the  account  mull  be  transferred  to  a  new  place  ; 
.  ^nd  at  theeiid  of  the  old  Ledger,  draw  out  a  halance  account ;  placing 
your'Dtbtt  On  one  ^e  arid  your  Creditt  on  the  other.  TIJE 


BOf»:jCE£PING  BY  SINGLE  ENTRY. 
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Mru  Sarah  M 
To  alk.gKOi  tea,  st  i8i.  od. 

—  zl  congou,     -     9  6 

—  I  (lone  of  fiigar,  5   o  per  I 

—  a  lump  of  fugar,  weight  lotb: 


Janunry  i, 
Mr.  John  Rutland, 
To  7  yirds  of  fine  broad  dotb,  . 
o  -  fuperfine    ditto. 


Gtargt  Birth,  E/q. 
To  6  gallon*  palm  fade,  at  81.  £ 

—  9  port,  red,  -  5     8 

—  9  -■  '     ■'  claret,        -  8     9 


Sir  "Jy/ffb  %h. 
To  afilver  punch  bow],  weighi  3 
taokaid,  weight  iwz.  lod- 


Sir  Jchn  MoJI. 
To  a  ream  of  £ite  poft  paper 

— 17.- 

Mr.  "J'jhn  Summtri,  Ja 
To  6  cyphering  books,  at  11.  id 

—  3  diwenofcopy  books,  2  _  + 

—  4  quires  of  foob  cap,     o     9 

—  1  quirt  of  thin  poft 

'■  February 

Mr.  Aath»nji  Ari 
To  a  ledger,  ruled 

—  5  hundred  quils,  at  it.  perhu 

—  4  reams  of  thick  poft,  at  1/.  I 

—  8  Kami  of  fool's  cap    1  i      i 


■    Ur.WiHiamGro^,     Pr. 

Vo  4  gallons  of  rum,  ac  i  it,  ad,  per  gajloa  -  ■        i    S  o 

—  X  gallons  of  brandy,     801         -  -         -  0:60 

3  gallons  £ngU<h  gin,  4     6       -         -  -         -  o  13  ^ 


J7- 

Sir  Jbh«  MoJIx 
B^i&fh  teeeivedof  himio  fidl 

March  1 


Gcirgi  Bird,  Efq,  , 
To    2  gsl'oni  Dierry,  at  6j,  4^, 
rheniih,  —  6     6 
LUbon^-  4     2' 

-  April  14. 


n  full. 
May  3, 


February 

ioii%<  ofnutmegs,  at  k.    1. 
4 '  pounds  cODCCf      —40 

J aknonds,  -     I     2 

8 —  laiGns,     -08 


A/r.  7<ii«  HoIUhJ, 
Tij  3  J  yards  of  yard- wide  doth, 

—  '  8  ditto  dmgget,  

—  .  9 fergf ,  — — 

"6  — I—  fhaUoon>         -—  - 


Mr.  John  Flint,  o/Ni 
To  1 2  pair  worftcad  Itocklngs,  at 
—^5  —  filk  ditto      -1 

6  —  thread       ditro      ~ 


Mr.   Jar. 
8  quarters  of  wheati  a 


-j» 


-  oats,     -  o  10 


87  a  bank  m 


S'.r  Jofiphjohn 
J  recei»ed  of  his  fi 


;  Mrs.SaraliMMre,'   Df.- 

To '6  pounds  of  hard  foap,  it  6\J.  per/i." 

—.^4 ^fofc  ditto,  -  6 

_ ; ; —  ftafch,        -  ;      '-.    -    -  ■■■ 

—,  4dozen  of  candles,       -6 


«i 


m 


BOok-KEEPlHePiVi^ftrtlQLE  ENTRY. 


jn  ( 


r 


■jo'  r»' 


>rf-w^.*-< 


June  if. 


S/ 


^' 


call  Tectived.  in  full 


■  p^iC'aih  received  in  full  ' '  ""*  '"'•''         *' 

^  U-^f^ — ■: 28.  ^Ji 


Mr.  yames  Da^vie^,  Dr, 

'6)"t  a  BtHhels  of  peas^  at  2s,  6d,  per  bufire)  ^. 

g' — , »  beans,     2    i         * '^  '- 

1 —  fo malt,      5    o         J 

.     ,  Augufl  r,  *     ■       ■•     ■' 

! ,  Wtlliam  Warner,  E/q.     Dr, 

Tcf  9  grofff  of  bottles,  at  i  /.  i  $s.  od.  per  groTs 

—  2  ■  fmall  ditto,  012.9         -- — r 

—  4  decanters,        .        o      1,4  9a(^         • 


n 


t      '  ■*  ' 


Mr.  Anthony  Archer,     Cr, 
By  ^  itote  upoQ  Mr.  John  (Steventon,  for 


—  ca(h  in  full 

i         ■ 


-    21.     - 


Mr,  Charles  Jones,  of  $hren»fiiltry^  Dr, 
Te'^iftft.  of  cochineal,  at  i/.  2x.  6d,'^r  ft^^    \  ^'^ 
[—31     -    flpidm  080 

i—  I  ^  rofe  pink        o    o  10 


*        ■■!  ^ 


September  4. 


Mr,  John  Summers,  fchoolmafter.  Dr^  t 
To  12  fchoolmafter's  guides,  at  2s,  2d,  each 

—  3  dozen  copy  books,  2     6  per  dozen 

—  ream  fool's  cap,  — ^ — —  ^    ■    ■■ 


»^  i_ 


By  a  bank  note  for 


Mr.  John  Fllnti  Cr. 


s.U. 
tff  4 


^i 


8 


14 
I 

o 


16 


10 


'7 
4 


4   7 


14 

I 
o 

28 

I 
o 
I 


o 
o 

4 


o 

4 
10 


o 

4 

4 

o 
o 
o 


Mr.  John  Summers,  Dr, 
To  6  dozen  of  Dyche*s  fpelling  book's  at  JCs,  per  dozen 

O«5tober  2. 


"Mr,  Samuel  Taylof,  Dr 
To  20/^.  of  flax,  at  is,  per  /;5; 

^5 


/   


li  ■»■  ■■«■ 


Mr.  7tfi&»  John/on,  of  Great  Haywood,,  Dt, 
To  4j-  f«vr.  Iron,  at  i  8j,  per  ciiyf.-    ,         — — ^ — r— 

: : 21.*      -^^^ — ^ ' 


Mrs*  Phcbe  Tou^g,  Cr, 
Bf  60  yards  of  Irifh  cicd),  at  2;,  Odi  per  yard 


2 
5 


14J 

6 

7 
o 

13 
01 


I 


•7 


o 
6 
o 

6 


i(> 


(? 


«* 


tf 


frAT  boch:. 

Oaobcr: 
Ctergt  Birth,  1 
Bj  cdk  in  filll 

, 30.. 

Mr.  SnxMt/  Taj 
To  iil&.  of  flv,  at  t(.  o^.  per^ 
—  10  ■   ■  06 

■  -  November 

Mr.  John  MolU 

By  a  bill  for 

' M.- 
Mr. Jama  Hati 

By  cafli  in  foil     ■ 

ji._ 

Mr.  rbtimai  Cr, 

To  z  dozen  knivcg  and  forks,  at 

—  a  fet  of  china 

—  a  mahogany  tea  board 

26 ■■ : — — 

Mr,  Thomai  Grrevi     Cr, 
By  30  ells  of  Holland,  at  y/.  zJ.  per  ell 

, j8. , 

Slrjofeph'j^hnfin,      Cf. 

By  cafti  in  fiiU  

December  i.— .J '■ — 

Mr.  Joba  SaMHitri,  fcboolmafter,     Cr. 
By  ca(h  in  full  ..... 

Mr.  Anthony  Areber,     Dr, 
To  a  calk  of  rum  -..-.. 

.6.- 

WUliam  Warmer,   E/q.     Cr. 
By  cafli  in  full  ...... 

8, '■ 

Mr.  John  Hunter,   0/  Frle/e/j),     Dr. 
To  4  Ions  of  coals,  at  71.  61/.  per  ton 

1 1  o . ■; 

Mr.  miilam  Grwt,     Cr. 
By  cafh  in  full  .         .         .         .         ^         . 

u. 

Mr.  Caritfii   Dr. 
To  a  tun  of  Oil,  containing  336  gallons,  at  u.  6ii.  pe; 

: ,  3 . 

Mr.  J^hn  John/on,     Cr. 
By  cafh  in  full  .         ^        .         .         .         . 


497 


.^ 


%^ 


To a-iump«rjii(Hi^'w~t.'  iSJf^-ti  ltd. per  16.    . 


^        ^.   .Dfrniitrf  U^*:^ 


JX 


"  I      -I 


^   Mrsr  Hift,     prl_ 


I ■<■    ■! 


■AliUlii 


tV>'4r<i«r.  ^  ^rr.chedbyat  31/.. per  rw/*  . 


t    I 


'»  *■ 


• 


By  {calh  invfoll 


Afr#.  /fiV/^     Cr. 


£• 


7 


1. 


0 


i^iW* 


LEDGER: 

■ 

7 ':  '       '  tT-^^  Alphabet. 

Mc«  Aflfdu  Archer     irGeprg^  Birchi  Efq*     1 


i^M^ 


■>«   »■" 


*  Mr.  Jambs  Dtvier-  ^. 


Mr«CarIc(!i      -    -    $ 


I*.  >  I     >,<Vi*ii> 


'    I  > 


I 


■k^n 


^nr^ — 

Mr,  "Wilfiam  Gioi^e  1 
'Mr7 John  Gr^rd  ""  'i 
Mr.  Thomas  <>reerr  .  4 


V  '    ;  -  ]t| — ;:  '-' 

Mrl  John  Houind  "    t 
Mrs.  Hill      .*      . 


>   ■    ■  ^nail. 


K, 


I '   '  ■   »i  I  *  I 


••Mrfx 


Mr.  John  FKnt    -    3 
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*««■ 
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*■•  .  >■ 


O 
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Sir  Joffq^  Jo^on  2 
Mr,  Clufrles  |ones  f 
Mr.  John  Johnfon     2 


M^ 
Mrs.  Sarah  Moore     1 
Sir  John  Mofley  -    i 


Mr.  John  Summers    * 


Mr.  Sapittel  Taylor    5 


* 


ti.'Hkr-f 


r^  •    -1 


iry 


'■JJ'  l4^' 


r' 


»•     -v 


Mr.  Joirn  YjDung  /    3   J 

y     ...     '  U      1 


_--^^ 

Wm.  Warner^  Efq. 


,,  ^»-. 
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BOOK-KEEWNG  BY  DQUBLE  J^ftUt; 

ACCOR.DING  TO       ' 

THE  ITALIAN  METHOD. 

THIS  method  was  firft  invented  in  Italyi  fpr  which  leaTon  it  i« 
calied  the  Italian  Method ;  and  it  is  faid  to  be  by  Doabk  Entry, 
becaofe  every  article  is  twice  entered  in  the  Ledger* 

The  Books  generally  ufed  in  this  way  of  keeping  accountSf  are 
three^  yiz«  the  Wafte  Book>  the  Journal^  and  Ledger,  of  all  which  I 
(hall  give  a  fhoct  account. 

I.    OF  THE  WASTE  BCX)K. 

The*  Wafte  Book  contains  a  complete  memorial  of  every  traiifaftioa 
in  bufinefsj  recorded  promslcuoufly  as  they  happen  with  x^spe^  to 
dme.  > 

This  book  opens  with  an  inventory  of  the  petfon's  money,  efieA% 
and  debts,  which  at  his  firft^fetting  out  in  trade,  are  to  be  gathered 
from  the  porticvlars  that  make  up  his  real  eflate, 

2.  OF  THE  Journal. 

The  Joofnal  agrees  with  the  Wafte  BooI^.4n  the  fbtm  or  majmer  of 
ralingi  dating,  and  order  or  fuccedion  of  accounts,  according  to  theit 
dates  ;  and  differs  from  it  by  having  th$  Debtors  and  Creditors  of  all 
accounts  fpecijed. 

On  the  right  hand  mar^ns  of  each  folio>  or  page,  of  the  Journal  and 
Wafte  Book,  are  ruled  three  columns  for  pounds^  (hillings,  and  peqce  ; 
and  on  the  left  hand  margins,  a  column  .to  receive  the  figures  expreffing 
the  folios,  or  pages,  where  the  fame  accounts  are  entered  in  the  futceed-^ 
ing  book ;  viz.  in  the  Wafte  Book  margin  are  fct  the  cocrefponding; 
Journal  pages,  and  in  the  Journal  margin,  the  Ledger  pages. 

3.    OF  THE  LEDGER. 

Xhe  Ledger  is  a  large  volume,  containing  all  the  tranfadlions  p[  i 
hum's  affairs,  in  fuch  order^  that  thofe  belonging  to  &efy  dtfefcnt 
fubje^,  lie  together  in  one  place,  making  fo  many  difeni^3P<5)T9Jts. — • 
In  this  book,  all  the  accounts  difperfed  in  the  Jouriial,  '^rc  w^n  out 
and  tituled  at  the  top  Debtor  and  Creditor,  ^  J.  ^   .^^   ^ 

To  form  each  accouut,  two  pages  are  requiredj  Qpppfite  'to  each 
other;  that  on  the  left  hand  ferving  for  Debtor,  the  Qil^i:<foar  Creditor? 
by  which  means,  at  any  time,  the  merchant  may  be  fjflisiied,  hoj^c  any 
particular  account  ftands  :  And  for  the  more -readily  finding  any  ^rtiw 
miar  accountj  die  Ledger  has  always  an  alphabet  prefixed  to  it :  The 

r^ht 


dL 


9 


tight  lm4  Margin,  of !.^qh  'jgigr ^'Xqik4<  Wq  v^feyoig^ffim  fcr  mone^y 
a&done  for  ^  figor^'^pxpiEeffiflg.  Ac.£)}io'4  ;W^|c  fh^-^^iair^  Irffi^:^ 
(land,  on  the  other  folio  of  fome  other  accounts  ;  apd ,  i9a^t)KK4rf(u)w^ 
margin  is  formed  a  colamQi  £>r  ^  dates  of  the  articles*       ..  .;. '  ^.^    ;/ 

/;/  aiy*i'\rt}y,  to  httCfJo  njohatto  make  De$tor^' ckd   what^  (^^reittor^ 

eh/er*ve  the  follo'wing  RULES, ^     -.    .  ^-- 

1 .  What  money,  goodsj  and  wares  yoa  mrve'  in  poueffioo^  or  ate 
owing.^to*)rq«^  .mak^each  particular,  accoi^nt  Deb)^  to.Sto^.imd 

Stock  Creditor  by  each  accounts  :  ^    *  r  .    jr.  * 

2.  .What  yc\9.  owe  to  any  perfon,  make  S^oclf  Debtor  ,fi)|:  Ip  npffcfr  to 
the  perfon,  and  the  fame  perfon  Creditor  by  Stock- .  .  .    •  .    ,. 

3*  What  money  is  owing  to  you^  make  the  perfon  owing  Debtor^ 
and  Stock  Creditor^  '> 

,       In  hujfini  anijellini  GOQI^S^i  ^i»,  r ..  r- 

Id  To  enter  goods  bought  in,  for  ready'i^oneyy  inake  tUf^^&old^ 
bought  Dr.  and  fca(h  Cf:  .  '    .    ,      '  ''^''  * 

1.  To  cnwr  gbodw  bought'  upon  tnifty  makif  (tie^^goocb^ Dr/an^^tbe 
feller  Cr.'  ■       t     '  ..'..:..        .S  i       ".       --.. 

3.  To  enter  goods  bought  for  part  ready  money  aiti^j^art'  tmfi-^ 
make  the  goods  Dr.  and  the  feller  Cr.     -       ■    -'  .*J      - 

4.  To  enter  eoods  fold  for  ready  monev>  make  the  ca(h  Debtor,  and 
the  goods  Creditor.  -      i  t    . .    J  > 

5.  lb  enter  gwdsfpld  upon.  truft/.4i^kMbc^y^^^  ^pi  ihe  . 
coods  Creditor,  tne  fame  when  fcyeral  payments  ait  t<x  bejiadc  to  yon,i 
nsfntioning  m  the  journal  the  feveral  times  of  payment. 

6.  To  enter  goods  fold  for  part  readjjr.  ^uion^y  and  part  truft,  mak-e  the 
buyer  Debtor  for  the  wl^ole,  ai>d ,  the  goods  Crpditor  ^  then  make  the 
ca(h  received  Debitor*  a«d  the  biiv^r  Debtor,  for  WMt  femaini  iih1»4id. 

)\j.'  ' ,.  '.V  .-.^  '  \  BARTfi-RlNO.--- -  :>.i^  '^-'  '3^^•''  ^:;'       •  •'. 

1.  When  you^glve  one  ibrt'Vrf  goods  for  anothe^ Tort  of  equal  value> 
make  che  goods  received  Debtor,  and  thofe  you  part  with  Creditor, 

2.  When  you  give  ont  fortof  .godds  fer  ■iejA4rrah6ther  forts  of  equal 


1.  MakecafK  Creditor  for  what  yon  lend,  and  the  perfon  that  bociliMiL 

2.  Wha«!mooryi$u:>uJba7roo?,jEsiifikA  baibiBt^bt^ 

ing  Creiitotiiiw-jj.ai  ':;;[i  iii   ,)i  i    .r.;;.,  '{'iVjiib  briB    tj/ood  -^ilcw  oil     ii  •'L^ins 

I.  When  you  draw  bills  of  exch?r,ge  upon  your  faftor,   and  reccivd' 
the  cont^rits,  Debtor  cafh,  snd  C:cditG£  the  fafkr's  account  current. 

2*  .When 


^      ^  ,  ^       .  ,  ,     j^iSake  tKe  drawer 

]Dicbtoif4Misii<h»€r^tiri*^  ■''^^^^  '  ;' 

|.  Whdn  bills  of  exch^gc  'tfite  (fra#ft^y 'OiitWirff  faftors  on  anotherj 

ni??^^^*^-?*''?.*^^^^^  )l«?fpting  man,  and 

CrtditDrflic  toOor  arawirigp  ,      „    /  , 

i.^^-'-WlUf  ihbri^  fdii  i^iir,  #b^  t^ireceiTe  frifefej  jhake  cadSf*  Debtor 
i^itfofitadd  lofs,  and  profit  and  lofs  Creditorby  its  valacf.    ^  '"  '  '"  •   ^. 

3.  '  wiiflf  <rtol%'<6r  goodi  ywi  g?re  away,  lofej  or  is  fpDfed,.^Cc '^is 
Crdditbr,  and  profit  and  lofs  i^  debtor  for  its  value. 

FOREIGN  TRADE. 

i.    WHeii  goods  are  fetif^to  }^uj  flL&oi  i^ro&dy  vttikt  the  voyagd 

Debtot.ig4tjfeegP9ds^44>lftr^:.r  !      -      ./,      . 

3..    wHen  you  have  advice  that  your  faftpr  hds  i^iv<4  the  goodsj^ 
theih^,becomff?;l?f?^^r«i  ^^ypv4g)s;«  ap^  the  voyage  Creditor.     If. 
h  gaifts  hy  felling  tn^  goods,  he  becomes  debtor  lo  profit  and  lofs^  qn 
iccourtt^of  the  gain,,   v    ..n  ?    >pi   r . -^    ..  '    '^-  i  .•    =  .  •   \ 

3»  If  hc!  returns  the  goods  he  is  Creditor^  and  the  goods  are  Dcbtoh 


>  •  .. I  / 


HOUSE  EXPENCES. 


'^>.. 


^,  n  .^\-:t  ^   /:  •  -■.  -ERRORS:'        t     •    >         ^"   -^  ""•  «'     ■ 

It  you  have  entered  ^W  tning  in  your  leop-er  undet  a  wroM;  title,  or 
laiie,  you  need  not  oTot  it  outj  but  tn^Kt  this  mark  f X)  in  the  margin 
3gaind  it,  and  virile  on  the  cofitfary  fldfe;  ^/-(^Jf /<rr  contra,  with  the 
•uiri  againfrjt,  and  the  fagie  mark ^n  the  marg^inj  and  the  gcgoum  WiU;be^ 


i  .  Having  ruled  your  booRi  according  ^q,.t^^f^^ 
I'PwiiihcnSi  copy  into  your  wafte'  boo&  the'  iirtt  niohtfi's   tfanfaftidns, 
^s  tbel^  ((^(id  ]^n  the  f^}(0|\pf9g>wa^e  ^cxJc^,  omittj^^  left  hand 

i^^^giiial  figures)  whi<3i  are  lo  Be  infer  ted  according  to  the  following 

.Enter  thefe  articles  one  by  one  in  the  journal^  according  to  the  jourrfal 
Wnti,  (Slid  when  any  amdei&enteired  ini^iie  journjil,  turn-to  the  faAie 
?5^itle  in  the  wafte  book^  and  direfily  againft  it,  in  the  margin^  v?4:iitte*    / 
^e  nuhibet  of  the  iblio  where  it  ftah<^.  {q  t^e  journal; 

^        ^  .... 

J  'I'  THb 


f«« 


-  — THE  WA5TE  ^OOK.   — 


1  flirinirtghaw,  January '6,    'm^"'-'  "■ 

VuealoTj  oflfe  money,  gusdi,   an(t  dchh  Jet  to  eh  ij 

:_ "      ""'Ai.:-?---"--''L12L:    ''  ' 

I  hpvjE  in  latiy  money  '"."  ,        -  looTpi  P?  " 

—  I<>  bags  of  hops,  each  tcitit  aC  3/  per  tia'g'  *  "~Jb  if  e*  f ' 

—  4  pipes  ofwiue,  at  29/ J (  per  pipe'  '  -  ,8r,"Q'o7 
6  j>icces  of  broad  doih,  at  i  j/  loJ  per'^efe  J'f  j'd  tf ' 
liomas.Rijbyqwc*  mc  ondetnand.     .   ""    i.o  r(j~6 


To  John  Kteteher  on  hand 
Tft  Simoel  Turner,  en  accou 


iSrSi  p^ 


Bdiight  of  John~Jackfon  half  a  lop  fif  chfirfc,  at  10/  Ci  pci 
(or  wfiicK  1  paid  ready  money       '    '    -  '  '      '  .  '     '     ' 


Pougtit  of'Richard  Perks  ■4ho^filds''ijf'(yderi-«-  i/'^l 

ipej  tiogftitrad  ■'  ,>i  ,  .    1^    ■    .  .    . 

'■    p;iid  in  ready  money  .  -         ,  5/  os  o^ 

■     I'lcmairBduc  -  ;''''?-",    ;'-4,o- 


■  J,- 


Bought  ^)f  Sampel^opks  2  hogflieaJs  of  ibl)acco,"at  10/ 6i 
-ar  hkiglheitd,  to  pay  in  thr "■- ' 


■did  to"Jo^fi  wTieclcr  4  bags  of  hops,  at  4./  ioj'  "per '  bag, 
.'ibj  Ahich_r  received  ready  money      .     ,  ■    t"    '  ""' 


Jiil  to  Sarpiiel  jf'piike*  1  fi^s  0 
!     ;  ^iA:L\:r*e4  ip^.part     '" 
}     i  '^njmaliis  (lue'oK'demaha 


i3^ijiijoi.H>-kro.v 

'  'pMdanQnemoi 


"c'oF  broad  cloth,  at  ^"STToi  tojk 


Birtercd  4  hoglheads  of  cyder,  at  3/(>er  bojfiiiJidi'fothalf 
tgn  of  cdeefc  aC  the  fame  value  -    ' 


t  Abraharti  Taylor  the  fum  of  5/  fobc  p 


a  bin  on  Thomas  Rigby,  to  h&  paid  at  fi 


l'h«ni3S  Rijby  paid  ihs  bill  wlicn  I  drew  011  lum 


P^d  tfie'bill  to  jolin'Fletclia' 

SoTioifci  of  JaikK*  Sf^v^ n^n  the  fum  of  ten 


Paid  Jbt^i  Fleti^r^a  quartet's  intereff ,  due 


Xlys^aj'  dined  with  the  Honorable  B.   C. 
[Mil  ervanis 


Won  to-day  at  Quadcille 


HfHifhold  exptam  \a&  mgnt^ 


7— rn  Tebntal'y  5,    — '—^_ 


faAmy  boolc-lcKpet  a  quaner's  falary,  and 
,6. 


;iuf^>dl  2  fiu/of.GJoueefter  cbecfci  in  the  ] 
Lowe,'  mafler,    corfigncd  to  ^Vpiam  Cat 

ihe.cheefe  valued  at 
paid  freight  and  cuftotn 


Recci*'ed  advice  that  my  faAot  has  leceived 
the  Hague,                 -                - 
■  ,    foldfor    .  ",  ;,..    '.^    .  /        . 
charges  "        "        ^ '"              •,  ' 
being  dedufled  makes 


Received, fKwi  my  faftor,  \?itliainCar[wri^i 

a  cheil  of  fugar,  weight  net  3  c'wt  t  an  Vali 

paid  freight  acM  cuftom  here  '       '  ' 


Received  a  legacy  left  nic  fay  my  uncle 


t    Paid  cW^h  pxA  |«u    ; 


5?« 


f 


JOOJC^Pf ING  By.  I)DUW,B  £UTRy. 

THE  JOURNAL.  • 

'  Bimnn'^ham;     ffnuarv  t,     i9oo. 

-      •  -        X-374  I?    -cji.' 


Sundries  Dr.  to  Stock 

C^ih' in  ready  money .  .         t,      •         loo    o  o 

Kops^  for  lo  bags,  at  3/.  per  bag    -         •  -      3a    e  e 

WbC}  for  4  pipes,  at  zoh  5 /«  per  pipe      •         810  o 

Broad  cloth,  for  6  pleceSj  at  15/*  iqj.  per  piece  1*53     o  c 

Theifias  IUgby>  per  note  on  demand         -*        u>  Jio.r  c 


I- 


$tpc\  Dr.  to/undr'tes 

To  John  Fletcher,  on  bond     - 
Tp  3amuel  Turner,  on  account 


18     Q     o 


16     o     o 
200 


January  i,  1800. 


Cbejh'tre  cheefe  Dr.  to  Cajh 
For  half  a  tun     -         -      • 

3 


jC.io     %     6 


H>  11    ^11  Mil        ^*    «l 


574 19  9 


18 


10 


Cyder  Dr.  to  fundry  accounts  -  -  900 

To  cjifli  paid-  •         -      .--         «         ijpp 

To  Ricbaird  Perks,  remains  due  at  i  moqth  \    o    0*9 

■  ^ '. — -^  ■ . 

S'ohacca  Dr.  -49  Sammei  Toaks     '  -  '       -  20    1 2  '  o 

For  IWQ  hogiheads,  at  ip/,  6s'.  pet  bfxd.  to  pay  }n  3  pontj^si-  iq 

7.—— — 


■I  i  '»■  ii>»  *■ 


^.  K  5. 


Receive^  fc.r  4  bags,  at  4/.  101.  p?r  ba^* 


1800 


\"*  *<^    1' 


accounts  Dr.  to  IS^ine 


Sundry 
o      •-      ^ 

CanrVecei ved  In  gart  fox  z  pipes 
SaputT  Tories,  for  the  reft  on  de^iand 


5<l     Q     0 


'    L 


♦      ^ 


30    o     p 
^00 


i»i  t «  ■■ 


16. 


y.-ymrk/on  Dr,  to  broad cIoil\J}r  i  hjecefvalije  .  iS,  IjQ.    O 
To-be  paid'in  one  month      -         -         -         ^         , 

-  19. — ., — . 


••9  i 

r    ! 


:      t 


;  t 


Cheefe  Dr.'  to  Cyder  -  -  -  I  z      o   .  o 

For  4  hogflueads  j  received  in  b.irrer  half  a  tun  of  Gibucefler 
cficcfe,  of  the  fame  value    -  -         -     '    -       ' 

■ ,  ■ .       ....       .  ^   ?  ^m.  ——_—.-.________ 


AkrahamSTaylor-Dr.  to  Ct>Jh 
To  j^y  on  demand 


50c 


Mt 


--      MUU  rtcf'i^>ed  Dr,  td  Thomas  Righy 

Fyr  one  dntwn  on  hi.:i,  : 9  be  paid  at  figbt    "  - 


[8 


5c 


28 


12 


it 


I 


% 


Si 


It 


0 


10 


5f  9  ^ 


•J    l-» 


I    ' 


I  V 


^  ^ 


■  a  tf      a  M  A  .tfw     ^m  .._  . . -  -  - 


549 


u:- 


/> 


30 


<.         •      VJ. 


kV. 


-  7-  ^ 


Cffj!^  Dr.  to  j^amei  Steventon  fer 
Borro^i^ed  of  birfi  .  -. 


10  ,9^ 


ill  «  ■ 


T— r 


{>     c    Profit  Aftd  lo/i  Dr,  to  eafi 
paid  John  Fletcter  a  quarter's  intcreft 

!         '  V  ■    . ■   ."  I0« ■  •     ■  ■'         I 


4      G      Of 


Pr/?/>  <2«^/  /<7/jr  i>n  /^  f  ^x/^ 
Ffix  p.  gjym  to  B.  C*  Elq.  fervarits 

II. 


,".,,5i    " 


,.'     :  1  I 


!  to'f 


Ci7/i&  /)>••  /a  profit  and  lo/s 
Won  at  quadrille 


Profit  ani  l/^rl)r^  to  O^ 
Fpr  o6«  Msi>yi>:h^\*fe  expenccs 


4'    i         . 


11  It'll  jl      ■'■  III'     I  1 


■>      I 


■4-iiS 


MM- 


M.W|.lit. 


I'jll-'.IW 


Profit  flnilofsJ)if,  to^mjk  .'  ..,.'»<■  15  'o 
ffor  a  qujirter's  rajary  and  Othcfi-ex^nc^s  .      v 

XO.         -r-    '.-..'tjO/  \.»    ii  Ti      'til        I  „iii,    I 


voy^ejd  the  tJaguf  Dr^  tjo  f^ndry..act(mnu\  i  •  :  15-    2-  -6 

To  cbeefe,  Jif^M^ftiipped  on  bodrd,  raloed  «       "'  2.  xo.   o 
Paid  freight  and  cuftpni 


O    12'      O 


h 


-■>  ■¥ 


2<y^      — - 


William  Cart'wrighfy  Dr,  io /imd^^ahi^uhU  *  ^ '  fV  6 

•  To  a  Tcryage  f#  the  Hague  .  "^    ^  ^ 

Fo  profit  and  lof»  gained  ky  felling  thegog^s..     .  .    296 


.4*. 


<  «  >■'     iW     >■ 


«5« 


Sugar  Ur^  to  fttird^  accounts  '\'_ 


^  I1 1 1 


5  II     6 


Fo  William  Cartwright,  for  one  cheft  fejceived  1 

Wight,  jjT  2^^rjr  valued  at  -    .        ^  ]    ^,     ^ 

To'Calli  paid  freight  and  cuiloni      ... 


3     6 


2> 


C^^  Z>r.  to  profit  and  lo/s 
For  a  legacy  left  me  by.  my  u^cle 
— ' — ■ : ^ —     27.     . 

Profit  and  !o/s  Dr.  to  caj& 

P4r4  to  cjti^^cii  and  j^goc 


ro 


ic 


10 


^J 


«> 


5 

2 

4^5 


^© 


I    f  i  o 


i; 


I  ^l<5 


II 


II 


^ 


5<» 


THE  I^EDGER,  1800. 


I    ^•' . 


'I 


B 
Broad  doth       felio 
Billi  receivable     - 
Bills  payable    .    .    2 
Balance      .    .    - 


Caih  ^  w  *  •  I 
Cheefe '  -  i*  «  -2 
Cydef  -  -  V,  -  t 
Cartwright,  William  % 


Fletcher,  John 


•« 


-.^ 


JackfoDj  John 


"IS" 


>    -     2 


4-^ 


N 


r 


^  ^1  >■ 


o 


Perks,  Bjdlard^ 
Profit  atyl.Li9& 


-MM** 


•    <     I 


«*>aM«-»>te 


Rigbyi  Thomas     '•     i 


.   1=1 — 

T^onks^  Saiiiud  * 
f  obaQco  -  ;  ^  • 
Taylor, ' ,  \briham  -     9 

'■      1        ^y^ 


\    J  \i  "  ". 


2 
2 


"T" 


Voyage  to  the  tiagne  3 


J 


r  ,1 


i>  . 


»*••- 


t 

4- 


•      2 
-      3 


•Atm 


Stock  -  *  ^  .  I 
Sterenton,  Jani^  *  3 
Stigar  •-    '--    -     .     5 


Wine    - 


-     X 


1 


-f — 


i- 


-«.i- ... 


.-^o. 


c  j-^  i^^ 


i: 


*i*  yi./-  i-ih'-'iT  ^.;ip.i:a  e 


ri 


'^      t        4^1      I 


^<if^^^mm(^^pm^Mm:^^ 


sn 


i)  iSoc 
Jan.    1 


Jan*    X 
7 

lO 

28 

II 
^5 


Stock        ..  •:-  T  n  "11  ■■     >^  r>r5i>r» 

To  lundry  accounts  ^  per  journal 


(  \ 


Cqfi 

Tolftock 

To-hops 

To  wine  '     '   ♦'  - 

To  bills  fet^ely^ble 

■f  o  Jame^  Sttv<mton 

To  profit  and  l^fs 

T^  |fr96t  and  lofs 


or 


\ 


Dr. 


I 


X 

I 

a 
3 


Jan.   I 


J^n.    I 


"I   ■ 


To  flock  10  bagSj  at  3/  per  bag 
To  profit  and  lofs  gained 


Dr. 


100 
18 

30 

s 

10 
2 

5 
170 


»  > 


tV^Hodc  ^pifi^Sy  at  20/  51  per  pipe 
To  profit  and  Ipfs  gained 


'   ■    *    _  _      'i      < 


.    .,) 


\  ' 


I 

3 

I 
3 

V 


,     t     Broad  cloth  " 
Jan."  1    To^ftocfc  6  pieces*^  tit"  2^/  xojper  piece  - 
To  profit  and  lof*s  gained    '  ♦/ ' . 


Jan.    I 


Dr. 


Mi 


p  r* 


.<:     -  mf:-" 


•M 


Thomas  Ri^hj 
To  ftock  per  n<ite  on  demaad 


Dr. 


30 
6 


J. 
01 


o 
o 

o 
o 
"2 

o 


o 
o 


d. 

o 


o 

o 
o 
p 
o 

o 


136 

81 
9 


90 


o  o 


o 
10 


o 
o 


o 
o 


10    o 


It*' 


^..^ 


I  CO    6 

■*  f.  »-  • 


10 


Jan»  30 


}^JLt 


^-      ■     t       ■ 


John  Fletcher  Dr, 

To  bills  payable  for  one  djawn  on  me  payable  at 

fight  -  - 

To  balance  remains  due  t9  me 


10 


; 


•       ■  I 


laili  I    TiB    I       >      l«t 


3. 


10 
6 


o  0 


,  i6l 


JU-. 

StWlfcHfcteltSWfjWf  iWtTlhRtSPfllV'. ' 

r^fr 

■  -firioinyd:                                    <:*.•■■ 

isr 

T 

1. 

^ 

By  Hindry  accounta  »  pa  joumd       1     -   '  •' 

-•0 

10 

0 

j».lt 

Br                dfaronttoif 

O' 

3 

%r               ,     —             ^        _ 

■i 

-*I 

lo 

0 

>ai 

ly                  taylot     ...     — . .    .  ■  -K 

;£ 

'■# 

:o 

0 

Fcfc.    S 

By                  ble    .  —                 —          _ 

1I 

:iD 

S 

0 

< 

By                 loft      .              ,—  — 

J 

,.to 

6 

By                 loft                     —          - 

* 

"O 

^. 

0 

»3 

By                 dtito                   —          —   . 

* 

i^ 

rf 

.U 

^                   ditto                      —           — 

3 

15 

b 

6 

By  vo)-3£e   to   the    Hague    paid,  fieight    and 

cpftom                   — .           _          _ 

J 

0 

IB 

rf 

»3 

By  freight  and  cnftona               —         — 
%y  profit  and  laft                        —           —  . 
^  balance  r^malidflg  in  hand    '            .-r-    .  - 

<3 

!» 

3 

6 

35 

.3- 

0 

a 

-fl 

i- 

1 

»8(» 

frrtsnlfti                                  -        ;   :CK' 

J«.  7. 

By  cafli  for  10  bags,  at  +/.  per  bag      '  — 

By  bdancc  icauimng-i'i  hand*  6  bua  at-W.  per 

X 

18 

« 

01 

._ 

, 

b.g      _      _     -     _  , 

3 

.!« 

0 

1 

? 

i 

¥iv  tonUa                       ,     .      .       ...Cju  - 

J-.,  .o^ 

By  rondty  accounts  ns  per  journal            — 
By  caUl  recei«d  m  pa«for  a  mpo.    .^.jp  0]o 
By   Samuql   Tonks,    remain*  due  on  1        ^  ,^ 
dcnvaitd    _       ... —          ..          /       - 

■.».- 

J^ 

'4 

0 

B^  balance  lemaihs  i[^>c»       . —       ■  -n-       ■ 

V' 

,46 

>b 

tf 

.Ptritni^a       ,                                               Cr;    . 

).n.  ,6; 

By  John  Jackibi  oneiwce,  to  be  paid  ifi  tm 

I 

.. 

imonjih   ;,;_...       —         .— 

Us 

It 

By  ballince'  rttti^i^ns  5  piece*                     — * 

J 

"9 

tc 

:      ! 

r^ 

;? 

0 

By*  bill  recieivalJc  for  one  drtWn  on  him,  to  be 

Jan.  2& 

twidatflgbt    ■.-:'—,       .    —  ,.  .,  T-i 
By  b^Iilncc 'remains  aac  on  demand       -  7— ,,   ,' 

■■?"■ 

-s 

C 

(T 

,J. 

^..5 

10 

<y 

i       '     ■  ■       ---■     ■■ 

i* 

<$ 

'Bir'tontVa                         ...         .     '     '■    Cf.' '. 

' 

I 

J«.I- 

Dae  on  bond                —           — '          — 

' 

0 

(« 

tt 

mjjiiG^^mm, 


**m 


Jan.'  lo 


>"li'     .i 


Jan.      < 
'   » 9 


i>r. 


1^  citik  fjaid  for  h^lf  a  ttti  of  Gloucefter 
Toic)rder{bartered  4  hogflieads,  at  3/,  per^M 
fori  lialf  a  ton-of  Chdhire  cheefe^  at  th^  famf 

Uf   j  —  — ^  -^ 

•Tp  profit  and  lofs  gained  -—  i— 


J^n. '  3i 


10 


Jan.    3. 


Jan.    51 


jan;  f6 


I 


o 

Janl  26. 
c 


Feb.  ^^5 


Feb.  io. 


T^^iaajon  demand 
To  iialante  doe  to  him 

!     1       >    ' 


^ 


Br, 


•<  • 


no 

t.     ♦» 


>  ft.' 


mui         ^* 


^ 


Dr. 


.    < 


T«  fukidrM  accoums  as  per  journal 

1  b  eihr  pf id  in-part  for  4  ho|;iheads    £ :\§-''6  6 

lio  Rtcliaii  I^eiks-i  remains  diief  '  4  ^  ^d 

i     ;  •    —   _  ^  .•-  -         -  ..  . 

To  pibfit  tmd'iifs  jg^ained  -^ 


\^t4ir^  Perks, 
llo-Jbalance  remains  dae  to  him 


_^. 


nr. 


\- 


f  i> 


To  Sakn6el:l\mk&  ^hogftiekls,  tB  b^  p^i 
'  ^ months j;^t;.i8/.;6frpeY'Md^'   ^  ^ 


3 


Dr. 


spo^^roaft  doth  for  one  pleccj  tolie  paicf^iiS'^otfc 

moijth   !  —  —  • — 


— "  'zr' 


Ahfahai^  9^^or 


Jan;  22|Tf  caft  Vi^aen'fMiik^tb  ht  jpaid^ojt^aeffina^'^'-^^ 


1 1,fcf,.£ 


J-^ 


^Ftjjr^Fi^mak  Rigby^  for  one  drawn  on  hhn,  to 


ft" 


Tc  ?  calfi  ^4id  Johr  Fl^tctef i  his  bttl  drawn '68 
0  ^  |i^^  daJcaWc  at  "fight       ^''^^^^^OU  no  -^b  ^:  >;..:  .i 


"■     T 


a.M*i<i»»^'i>.»*>l  1^     .    *^^^i 


ttf: 


•JO 


fcl  Oaniry  iccolmts  as  per  journal  -^ 

tb('%  v3)4Je  to  flKHaffur*"  -^="    jf.3   2 

tc]!  prdftt  af  d  lofs  gained"  by  felling  the     2963 


u 


f^Sf 


22 
41      t. 


3 


I 


«t 


3 

)    .1 


i 

H 


2 


[O 


o 

V 


5'* 

I- 


IW-li' « 


,  < 


;  VM, 


^• 


O 


1 


2i 


^';''« 

>' 


.  u 


3_ 


»0«1£  l^' 


4\-<  lV\"i"S 


./" 


*j: 


I 

i 


^''f 


1  4 

^  3 


&•> 


12 


•"2 


'20 


o 

0 


../ 


[ 


< . 

5 

.J 


r ;  10 


:^,'-^ 


>' 

^..•S 


'1^ 


«j 


■^ 


o 
o 


'Q*  i'i 


A 


o 

o 


o 

6 

o 


;,oi    ni»'i. 


.,' 


ViC 


o 


o 


.1 


.6 


su 


aiHIHBk 


/n     .waof^xgummpi'^^ 


.> 


I 


!  I 


TZJnT 


:  .  Jgiir  cpfUra 

Bjt  ItQckdttg  on  accQUpt  >  i.  ^    i  .:  .4  jlj 

hogflimdU^  ai  io/$i.faJi$|g(b^ 


r^STSSI^.^. 


/  I 


r 


»/ 


<■ 

•  !    . 

i    • 

< 


JaiQ    28 


^■%<^ 


:    f ft  contra  -  -/•;  £'t;.- I.'-'- 

?a  voyi^  to,  thciHMp^i,  %%|)|?4iW^^ 
%  fivt  ofCbclhirc.4Aec3c  •       .  .-  :W_.  ..  ^  ^j<.  :.  A 
$y  balance  tjsiqmns  z  c*wt  of  Glotyre^er  3 

B/  balance  remains  ft  roi;/  plT  Cbefhire  |.  3 


Bj  CbefliiTC  diecfe'half  a  ton  roceired  in  barter    ; 
'   ibr '4  hh^.  at  3/ per  bhd^     * 


•  •      <  7-    -     r, 


•\l 


/    . 


■•^■M** 


AJk, 


{ 


"  Per  contra  €r^ 

^f  cyM  tttkAXk  4Mt  at  $  mondu,  \k  pare  for'- 

If  hpgflieads  -      '         .    .  1 !      • 


>■*■■■■ 


■  <    I    ■"iT     ti 


fer  contra  ,  Cr» 

Jab.     5[Btr  balance  Remains  a  hhdsf  at  io/-6i  per  hhd. 


•M...2. 


■^'     <^ 


P^r  contra 
Bit  balaDce-iemains  iliie  to  xne 


Cr« 


Fercontf^a  ..  *' 

S^'baldfieQ  NMakifs  due  t<»  me 


-*  '        -'^  r 


»i.  t^  ..t «    .# 


I  T        »  I     ii' iilitihlSU 


P^f  contta 
By  cafti  ie6ei>red^h^b$fi^ 


C'f^M  Tiq 


^' 


CkC".-. 


|aAi   ^  By  John  Fletcher,  for  one  bill  drawn  on  me,  to  bee 
■■•'  1'  -    i    pai4' ait 'fight  -*  •■--:  -'  •  ^^'  ".-^  ^^  :.-T-iT  ,f.  >.  v» 


■^  \l 


vj    r  1  o 

T 


\  - 

z 

Id 
o 


zt 


12  a 


I  > 


»->  I 


12 


to 


•3"^  1 5 


5 


f 


\'^•\    (•LjOti 


"i  ~  !"' fly  balance  rertlains  due  to  me  •  i     3-    6 


«  I  I'.J.  ■ i X. 


^•''Hit 


5 

3 


?' 


1 


12 


10 

2 

12 


♦« 


O 

o 

6 


10 


(^ 


Li         I  I» 


1$ 


a^ 


I    """ '  ; 


■jii 

r 


5'« 


BOOK-KEEPITJG  BY  DOUBLE  ENTRY. 
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Forms  of  Acquittances,  Notesy  B^U  of  ,fiixeh*Rge,dte, 

AcqyiTTANCES-  UPON  ^R&GEIPXrOFr  JMpNJ^y. 

«    «    •  .  * 

T^  ECEIYED  March  12,   1800,  of  Mr.  John   Smith,  |Ae  fum  of 
^JLV  thirty  pooi>dS|  in  full  of  all  demands^  ,1 

£.30    00  By  mc,     ;  W.  T. 

V 

Jiff  Acfuittance^  proper  to  he  gl'ven  hy  a  fefvanty  nvhen  he  reiilyes  m^ney 

for  the  life  of  his  piafler,  ^      . 

RECEIVED  March  21,  1800,  of  Mr.Thoqaas  Brown,  nine  pounds^ 
fafhillings,  for  the.ufeof  my  mafter,  Dai^iel  Young,  on  ^ccbujit. 

£,g    60  By  mc,         A.  B^« 

A  Receipt  or  Acquittance  for  Rent  paid* 

RECEIVED  Nov.  16,  1800,  of  Mr.  Johft  Simpfon,  twenty  pounds, 
for  a  quarter's  rent,  due  at  Michaelmas  laft. 


-fc-r- 


^.29    op  ^  By  me,  ^      B,  C. 

An  Acquittance  for  Dehty  recei*ved  of  a  third  hand. 

RECEIVED  the  ift  day  of  March,  1800,  of  Mr.  A.  6.  by  the 
hands  of  Mr.  G.  D.  the  fu.m  of  eight  pounds,  ten  (hiDings,  in  foil,  for 
certain  goods,  &c.  bought  by  the  faid  A»  Cf  of  me,  in  full  of  all 
demands* 


j^.^  10    Q  '    '  .  .By  mcj        W.  P. 


'  • .    ^  k    j^ 


>■    ■  iK 


,  A  Receipt  for  Interefl  due  on  Bond. 

RECRIVED  this,  &c.  of  Mr.  A.  B.  the  fum  of  ten  pouinds.  in  full 
,  for  ode  year's  interefl  of  200/.  due  to  me  at  Chriftmas  lail,  oa  bond, 
J  firdm  ^he  faid  A.  B,  !' 

!  "! — \ ^. 

/.lo    60  By  me,  ji    CD. 

[   '  I       i  An  Acquittante  for  a  Legacy.  ' 

*       REJCEIVED  this,  &c.  df  A.  B.  executor  of  the  laft  will  and  tefla. 

.  xnehir  of  0.  D.'late  of ,  &c  deceafed,  the  fum  of  fiftV  pounds,  in 

full  o^  a  Ugacy  bequeathed  to  me,  in  and  by  the  laft  will  aid  teftament 
^f  ^  the  faid  C.  T)V  in  fuITor'air  demands '   '  ':-^— "  ^'    , 


Jjc 


J^ 


jo'    o    ©  "  "^    "    Bylne,^       Y.  R. .  « 

A  Receipt 


A  Receipt  foT,'.Wr*f^^^rvfif I k-^  te^rfin's  Hands. 

igjC|:iVEI>4hi«,  &Cr  Oif.  A-  B.  of J  &e.  tx^  ftvenaJ^s  &9 

conveyances,  oncthcrcoth^fja,  l€^e,  and  .;hc  other  4,xdjca^»v;iyicfe 

ndfe  tb  be  tccauhtabl^l  and  to  retdeilver  the  fam^  to  the  fald.^  B.  cgi 
dcmani.   ..  ,  ..    »      c.    A'     ^ 

WitnUs,  Hu£b  Whatley. . 

PROMISSORY  *TOfEfe;  ^    ^         - 

Tke  firm  of'atre  fay^Uetik- Dem^M/f. 
I,pntei&  to  t^y.to  i^»  B*  or  orderi  the  Aim  of  tfirty  pouncl^  on- 
|Utm9i|d^ibr  value  itpejved*    Witncfs  iny  liand  ihk  firft  iay.  of  Maxifibji 

iS'co/-  ^"  ^  "'        ■         .  ,   •    :      '  ....  ..:' 

iV^^^.     All  proroiiibiy  >TOte»>  bills  of  exchai^,  or  dntftf,.  being  ne^ 

um  of  43)oner  ab<ne  that .  {m  Md  kA  thaiA  fiv€  |>Qiii!Mis|^  i^ffiJpttJlj,  ' 
the  n^ipes.and  places  of  abodf  of  the  perfons  refpedlvt}/,  tq^whoow^  oc.. 
tp,  wjiofe  brde;^  the  fanoe  (hall  ti^e  made  payablej  axid  mU  biar  dote^  ]$|^,  . 
fore  br^  at  the  time  of  drawing  or  IfTuing  thereof^  ;^  fiuB  be  infi^^ 
payable  within  the  fpace  of  twenty -one  da/s  next  afttt  the  cbyv^jtl^e 
^te  thefeoFy  ncA  ikaH  i^oC  be  tiamferabltf  or  ti^gociati^  iki^  the  time 
lihereby  limited  for  the  payxwciit  fhcfreof^  , 

■'      •  ♦    Tin  form  of  one  fajahle  at  a  'certaitt  three:  [  ^ 

'''^^'     "      '   ^  •         '     -      Birvtrngbam,  tfi^f  Maifb^  i8oft^_'    .' 

TWISNTY^OSTE  days  after  4aV,  f  pronuft  to  pay  to  A.  R  onhii^ 

0rdcr,^>t^cftiiTht  of  fodr' pound's,  fbr  Valiie  rccdkcfi,  '  '        '    *,        .    .    ' 

Fay'  the  <iont«ntk  tp  B^P,  of  JBIcmirirhamk  or  nis  oidb;.      r  ^  ^ 

^o^<y    Ifr^mliTpry  notes  ^j  book  debts,  if  no^t  }p^)ly  df^jxiatrited  fiy^ 
the'tpace  ol  fix  ye<irs,,,caDqbt  be  recovered  by  lav.     "  *         r  ...d    t?' V 


'  ..I 


INLAND  Bitts  OF  exchanqe:;  T  C  .V  ^ 

f(3r/w  of  one  payable  at  fight  „       *    .      ^^^ 
^.XOO     ^,0.  Birmlngbamy  3r».  I>   i860. 


.'>• 


^T  fight  pay^Mr.  R.  B.  or  owfer,  the  fnmpf  ofie  hundred' p6unds^ 
the  ^ue  received  of  B.  C*  and  phq;.  it  to  atcount,  as  per  advice  from 

ITo  Mr.  A»  j5rwVi^#^fj('\ ';'-*'  j.     .  ^     -  „^     Tr  w 

Baib-ftreet,BrfftSL.r_>.^j.r     '     i        ,;   •>     ^^W -^     il..  l^.     _ 

Form  'af..^nJ/fip.a^U  '^effigbt. 
J^y<^6  iz     6  *  .    '  - .       Birmi/rgbamj  %une  i,  18OD. 

AT  tfcn  sdaysA,%ht  f ay-Mfv  R,  S-  <k  brdef^  ^iVfufiS  of  life^fyifix; 
pounds,  twelve  (hillings  and  fix-pence,  for  value  received  0/  T-  L,  anq 
place  it  to  account,  as  per  advice  from 

To  Mr.  James.  Cox^  jenjoeller^  ^^.  Ti. 

Htgthfireei^Li'vertooh  '  Form. 


■  -■l''fW<pi^i^ths  after  Sate  m^,  li(Ir^  fiU'.^^'oi'.  ^rder»  tiirec,  hittt^^, 

ItoSfl^  valne  MflSTCd  of  G.  B.  'Efq. ,  afiS'  place  it'  to  aaMUM,i  3^  .Jfpf 

iJdviiftEtem'  ■      '   ■'  ■"■■      '■  ■   ■    ■  ■■'  ■■  ■■  '    ■  ■-    -   ■■--     '\   ^^ 

Ti,  Mr.  O.  M.  at  i%*  Angth  High  ...,,.-,■.     i|-i?^ 

G'rrrnt  If^eivrritjaften,    ,   .  -, 

■-,...  .-      4ms(ifr  M  Sigi^<._  .   '■ 
r      jC!-? „*^     ^  ^rikinghtm,  Apr',!  i,  tida^- 

At  fijhrhertofi&5F  Yhi?mfl*«ut^  W  Ottfcn  two  pKuicfi'ci^tMft; 
fhillings  and  fix-pence,  for  value  received,  as  adrifed. 

To  iA\  Hfilliaa  Sbt^rd,  Ftr  Jthn  Graf. 

...  ^..  -iwA.-    ..-■■.. 

FOREHSN  iWLE^  OF  EXCHANGE, 
■■■  "For'trtJwBa 666]  iit .nfahcft  Londsu,  Mareb  loi  i8o<S. " 

t»od»'6ttT     A'rofairtc«pay''tMaiWlba^  of  exchange' to  C.'IJ.  M 
Pails.    ''Sonter,  ffitTiiliiited'cww.iis.fci:  the  value  here '^cceiVed  .<rf. 
t'HfltiB;  jSii  Av  B.'  and  pla«  u  to  ac««Wt,  ai  per.  adrriodfr^ 
r»Mr.X.Y.mthhanh      '  '  .       ■    '  Ci'f.;  "    "■ 

■at'Forit.-  '■"'  yy .'"".' 

^,Wu5wice.-,     ,j  i!i«5rf(jr,  ^^14,  i8oOi 

,ce,pay  this  my  fecond  of  exchange  {mj-  firft  oU 
{j.  qj.  oplei>  fix  hjUi4»»l  ^^^i'fVTV^ViV* 
r  .^  Jjana-flapc  it  io^a^i)^  irtil^.fli^i^p..  ^.. 
chaat,  J  .'   .ft-K"'' 

oubleufence-pay  this  my  bnly  bll]  t^'fst}^^  M, 
hs  run  of  foui  hundred  crowns^  e«chan^,^t'/mr^-  - 
X;  fi^hg.gercrdwri,  rtie  Valiie  receiteS'Of  _^£ttffi, 
(lulape'it»'i.p?r;^yi«^to,tV:i'9C^^<*  ■'  .''  ^  ' 
rW,   _■■       .  ■■/■-■  "■    T.Tt 

■.  ■  ■  -J     v     coi,\ 

^vr.q  nigr-  T/.  ^^ 


igod. 


h 


J^LEGANT  PUBLiCAtlONS/ 

By  J.  SISSET, 
.     MUSEUM,  BIRMINGHAM. 


T, 


Rcya/  OSlavd. 


—  HE  POEtIC  SURVEY  ROUND  BIRMINGHAM ;  ^efcriptivc  of  th*  differ- 
ofit  MANUFACTORIES,  and  otKcf  CURIOSITIES  of  the  Plage,  accompanied  by 

A  MAGNIFICENT  DIRECTORY, 

tVith  I'nventy-E'tght  superb  and  emblematic' Plains • 
Price  5s. — ^Prooft  los.  6d.— Coloured  Piatey  Twa  Guineas. 

The  diilinguKhed  Patronage  Mr.  Bisset  has  been  htmotfred  #ith>  and  the  general 
AK^obation  exprciTed  by  all  who  have  infpe^^d  the  above  Oi  iginaJ  and  unique  Deflgo,, 
hat  been  highly  flattering  ;  and  in  confequehce  of  rejxatcd  Application!  from  many 
€X  the  moft  eminent  Mercantile  and  Commercial  Houfcs  in  fhe  Kingdom,  he  lu4t 
commeifced,  and  is  now  publifliing,  in  Periodical  Numhefs, 

PeOICATBD   WITH    TB&MlSSION  TO 

His  royal  highness  the  prince  of  ivJiESy 

m 

A  GRAND  NATIONAL  DIRECTORY, 

ox; 
LITERARY  W  COMMERCIAL  ICOMOGRAPHY :    • 

Compiifing  the  Name,  Profeffion,  and  Place  of  Residence  of  each  Subfcriber,  fuperWy 
engraved  in  elegant  and  emblematic  Plates,  on  Royal  Paper,  at  2s.  6d.  each  — Every 
Number  to  contain  SIX  original  Defigns,  by  the  moft  eminent  AarisTS.'— Infcrtioii 
of  each  Name  los.  6d.  of  2 is.  to  Five  or  Ten  Guineas. 

The  firft  Number  is  fcmbelliflicd  with — a  beautiful  Portrait  of  the  Frince  of  JfuUi — 
#ith  appropriate  Attributes. 

.  The  above  very  Compreheniive  and  Magnificent  Design,  is  intended  to  fupcrfccio 
the  Neccflity  of  Gentlemen,  Tradefmen,  &c.  iflfuing  fheir  own  Cards — as  by  this 
Means  they  will  have  a  more  eittenilveCirculat4<m'—«nd  being  combined  in  on^  Grand 
and  General  Focus,  they  will  not  be  thrown  aUdc  like  the  Geneialrry  of  Cards — »>ut 
ht  trcafured  by  all  who  become  Purchafers,  or  fought  after  with  Avl4ity  as  a  Cuaofity 
to  grace  the  Cabinets  of  the  Cogno&cent^^  or  the  Libraries,  of  the  Lf  i.cktati. 

£legant  Plates  are  already  completed  for  the  Britijh  Fire  and  hVsjimhifier  Uf^ 
Infurance  S^ie/iesy  with  a  Lift  of  the  Directors,  Truftees,  5cc. — alfo  a  bcautir'ui 
Allegorical  Figure  for  tht  Phanix  J^hcOfficff  London,  with  the  Dii colors  Names. — 

Emblemiltic  |>6fignsaie  alfo  finifh'd  for  tlic  Royal  Bank  of  Scotland. — The 
Commercial  Banking  Company  of  Dundee  and  feveral  Provincial  Banks,  &c.  &c  — |nr 
tvery  number  will  be  given,  Seledl  and  Pictuiel"«jue  Views  of  forae  of  ti>c  p:iEcipi.i 
Cities,  ToM^s,  or  Sea  Potts  Jn  Great- Britain  of  Ireranrd,  National  Pillars,  Obelid(.s, 
2cc.  &c.  and  they  will  ocdiiionally  be  enriche^  with  fuperb  Plates  of  fome  of  the  moft 
ingepious  Manufadlories  in  the  Kingdom. — — ^Defigns  are  now  ia  the  Hands  of  the 
moft  celebrated  Artists,  for  fome  very,  ctninent  Bankings  Houfcs — and  Views- are 
already  taken,  with  Emblematic  Devices,  for  London,  Brifiol,  Liverpoolf  Manchefier^ 
Hottinghanty  Derby,  Leeds,  Sheffield,  Hull,  VFarwlck,  kV(^rcejier-^z\io  for  Edinburghf 
Glafgotuy  Perth j  and  Dundee,  &fc.  &?f. 

Specimens  may  be  feen  at  Mr.  HtPTiNSTALL's,  3*04,  Holbom,  London — at, the 
principal  BookfcUcrs,  &c.  in  every  City  and  Town  in  the  Kingdom — or  at  the 
Author's  Mufcura — Wheic  mav  be  had,  the  Seventh  Edition,  of  the  ORPHAN  BOY 
«  Pathc'trc  Tale,  by  Mr.  BISSET;  alfo  his  FLIGHTS  of  FANCY,  and  JUVENILE 
REDUPLICATIONS,  with  Cuts:  alfo  a  great  Variety  of  Elegant  and  Imperii 
FAINTiNGS,  Wholefalc,  Retoil,  aud  for  Exportation. 


»  ^  ^  ^  ^  ^  ^  ^       *■  ^H. 
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PRINTED  FOR 


CROSBY  AND. -lETTEFtMAN, 

STATIONER'^'.  COURT,  PATERNOSTER  -  ROW, 
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CROSBYV;  Jl^AWE?'  >?£W  ROYAL  PQCKJET  G.OI^ANION 

'  for  1801  ;|  cojitaining  the  New  Songs  sung  at  VauxhaH,.  and  other 
Public  Places^  Siilect  Poetry,  Stories^Dancesi,  with  a  variety  of  Tables 

.  of  Marketing,  the  Mdon,  «c.  and  a  List  of  Holidays  atitl  Transfer 

*  Days,  jrt' the  Batik-  and  other  Public  Offices.  EmMHf^i)^  With"  the 
Ladies'  Fa^ifii^tnable  Head-dresises,  and  an  interesting  Scene  from, 

,  Mrs.  Gunnir^'s  Novel  of  Fashionable  JnyolveiD^nts.  .Prioe,.U«.4<i» 
bound  in  red';  or  gil.t  ex,t«a,  with  pockets,  2s...       .       h"        > 
CROSBY'S  ROXAl-  FpRTU^^E-TELLING  ALMANACK 

*for  J 80 1;  containing  a  Selection  similar  to  the  above,  and.  erobel- 
lished  with  an  efeganl:  engraving,  taken  from  Miss  Gunning's  Novel 
of  the  pJpjy^Cpi^T^eMri  |tip^/U..  id.'iapomaion/bi^diJigy  pr  2s. 
extra-^tuek  or  clasp. 
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fqr  ^lemoranduRis,  ftnd.4.he  iikar'nuaibef  £ot  a  Cash  Account  for  each 
Day  in  the  Year.  Printed  on  a  fine  wove  post  ixiper.  '  Price  2s.  bound 

in  red    '  -  -■     --    •  ^  -  -  *  •  -    -    .     .     ■^  .  .  .^        .     ■ 

BELISi^IlIUS,^  tra.iT^sI^te4frpni  the  J'renpl?,  of  ^f ^r^p^t.el  j .« ^ 
'new;Edition,^^iijbeirished  -with  six  Coppex  Ektes:  iroiii: Designs  of "" 
Stpthi^T^.' .price.  3s*.  6d^-boand.        '.  ...  ^ ' 

*^*:  An  Edition  printed  oil  fine  Par)^f,Trice  5s,  bbuhd. 

The  DKATH  of  eAlN';"'hrSix  Books;  after  the  Manner;  and 
as  a  Seqyel  to.thg  Death  of  Abel.  A  new  edij^oiu  considerably 
improven.     iiy  W.  H.  Halh     H^itk  afronilsjikct,     2s.  6d. 

*^*  An  edition  printed  on  fine  paper.     Price  3s.  6d.  bound. 
.     THE  CREATION-,  ih  Five  Books ;  Written  in  t&e  Manner,  an4 
intended  as  an  Introduction  to  thoDeatfj  of  Abql^nd  DeatJi  of  Cain. 
By  W,  H.  H^ll.    Jimbelli^hed  with  a  Frontispiece.  Price  2$.'(>d* 
4>ound. 

*^*  An  Edition,  printed  on  fine  Ffifier,  Price'  3s.  6d.  bound.^ 

EVENING  RECREATIONS,   consistinjg;  of  original  Stori^s^  , 
.written  by  a  Lady  for  the  Ose  of  her  young  Fr^endsl .  yV  new  Edition,. 
*with  a  Fronilsjiiece,     Price  '2s.  bound  in  the  Veilura  ^Manner. 

•The-  FRIENDS  J  or,  the  Contrast  between  Virtue  and  Vice ;  a 
Tale,  for  the  Improvement  of  Youth  ;  -with  a /ronti^plece:  By  Mrs. 
Oriffin.     Price  2s.  bound  in  vellum.'  '  ^ 

The  MUSEUM  of  WIT;  being  a  choice  Collection  of  Poetical 
f  i^ces,  instructive  and  entertaining,  remarkable  for  their  Point  an4 


Books  printed  fdr  Crosby  and  Letterman. 

moral  Tendency,  intended  as  an  Antidote  to  Care,  and  to  promote 
Mirth  and  Hilarity.  Selected  from  various  Authors.  Is.  stitched; 
or,  1  s.  6d.  bound. 

The  LONDON  UNIVERSAL  LETTER-WRITER:;  or,  the 
whole  Art  of  Polite  Correspon4ence;  containing  a  great  Variety 
of  Original  Letters  on  Business,  Education,  I^ve,  and  various 
other  Subjects^;  embellished  with  an  elegant  frontispiece.  Price 
Is.  sewed ;  or  Is.^d.  bound  in  red. 

HIST9RY  of  the  Reign  of  GEORGE  the  THIRD,  Kin^  of 
Gfeal  Britain ;  in  tonv  large  volumes,  8vo.  Price,  in  boards,  1 1. 3s. 
By  Robert  Macfariati,  Esq. 

N«  B.    jify  tf  the  voUtmes  may  be  had  seharate  to  afmhUte  sets, 

POlEMS  on  VARIOUS  Subjects,  selected  to  enforce  the  Practice 
of  Virtue,  and  with  a  view  to  comprise,  in  one  volume,  the  Beauties 
of  English  Poetry;  a  new  edition,  with  considerable  additions.  By 
£.  Tooikins.     Price  3s.  neatly  bound, 

RUDIMENTS  of  CONSTRUCTIVE  ETYMOLOGY  and 
SYNTAX,*  fcr  the  Use  of  Schools.  Third  edition.  Price  2s.  6d. 
bound. 

TAYLOR'S  Complete  System  of  PRACTICAL  ARITH- 
METIC ;  with  various  Branches  in  the  Mathematics.  8vq* 
Second  edition,*   Price  6s.  6d.  boards. 

•  The  DUTIES  of  the  FEMALE  SEX,  from  Infancy  to  Old  A^^, 
and  in  inost  Situations  of  Life  exemplified.  Price  2s..  6d.  boun4* 
SmhUishedndhh  afrmtishiect* 

BROWN'S  FAMILY  TESTAMENT-  Nem  edUim.  Price 
Ss.  6d.  bound. 

PRIDEAUX'i  CONNECTION  of  the  OLD  and  NEW 
TESTAMENT,  in  the  History  of  the  Jews  ahd  neighbouring  Nsi- 
tions.     4  vols.     8vo.     16s.  boards. 

^  TALBOT'S  ANALYSIS  of  the  HOLY  BIBLE;  contain- 
ing  the  Old  and  New  Testaments :  In  30  books;  one  volume,  4to. 
ll.  Is.  boards* 

DYKE'S  READING  MADE  PERFECTLY  EASY;  in  which 
the  Reader  is  led  on  with  Pleasure,  from  easy  to  more  hard  Words. 
The  thirty-eighth  edition, .  with  large  additions  and  improvements* 
Pricfe  only  6d.  bound.     By  D.  Penning. 

The  GARDENER'S  REMEMBRANCER,  containing  short 
Memorandums  of  every  Thing  necessary  to  be  done  every  Mouthy 
on  two  large  sheets.     Price  9d.  or  Is.  on  a  board. 

WOOD'S  ACCOUNT  of  the  SHREWSBURY  HOUSE 
of  INDUSYRY  ;  with  general  Observations  oh  the  State  Qf  thePeor, 
and  defective  System  ot  the  Poor  Laws:  Fifth  edition.  8vo.  3s.  6d, 
|)oards. 

DYDE's  HISTORY  and  ANTIQUITIES  of  TEWKES^ 

BURY.     8vo.     6s.  boards.  ' 

The  HISTORY,  Civil  and  Commercial,  of  the  BRITI SH 
COLONIES  in  the  WEST-INDIES ;  abridged  from  the  Work 
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Sacks  printed /cT  Ctosbjf  and  Leiterma'h. 

written  byBRYAi^£bwARDs>  E«q.  To  which  h  added^ '  vL  Survey 
of  the  French  Colony  of  St.  DOMINGO,  illustrated  uiti  a  map. 
8vo.    Price  68.  boards.  , 

MUNGO  PARK'S  Travel  into  the  Interior  of  Africa,  iki  179^5— 
6 — 7,  abridged,  with  fwo  bfdut^ul  cojtjierfldtes/ 9\o.  thio  sec'ohd  ^di- 
iion,  improved,  5s.  in  boards. 

The  GENERAL  GAZETTEER;  or  Compei^dious  Geograpliical 
Dictionary.  By  R.  Brookes,  M.  D,  witk^^c^^i  i'neW  bditi6n; 
Price  10s.  ed-botind.  ' 

The  ELEMENTS  of  GEOGRAPHY,  and  of  Natiital  ^nd  Civil 
History.    By  John  Walkef.    A  new  edition,  t;^ifh  map^.    Price  ?^s. 

ATLAS  to  Walker's  Geography,  colour^*,  HaU^bound,  Atorocco 
back.  *  Price  7s.  6d. 

The  UNIVERSAL  GAZETTEER,  beine a  cohcfte pescirfotioii, 
^lphabetic^]y  arranged,  of  all  the  Places  in  the'  knowit  t(^Oddt  JBSy 
J.Walker.     With  rtiaps.    Price  9$. 

MEMOIRS  of  the  Right  Hon.  EDMUND  B VRRE ;  mt«jrsp^l^^ 
^Ifh  a  varfety  of  curious  Anecdotes.  By  Charles  M'Gormlck,  £L;  B, 
in  one  vohiitie,  quarto.  Price  15s.  boards,  toitk  u  hwtr^t  tfMr,  Bwki* 

LETTERS  from  the  Rev.  JobOrton  and  ht  Rev,  Sit  Jame? 
Stonehouse,  Bart.  M.  D.  to  the  Rev.  Thomas  ^.tedoUin,  ]Si«  A*  VicaAr 
of  St.  Chad'^,  Shrewsbury,  2  vol.  ^s.' boards.  * 

LETTERS  to  and  from  the  Rev;  Philip  Dpddi^Mgtf,  D.  p; 
With  Notes,  explanatory  and  biogrstphica].  By  Thoinas  Stedkilan^ 
M.  A.    8vd.    e's.  bbairds.  V      . 

The  PLEASING  COMPANION ;  belri^  a  CollectLtih  Of  &t 
Ittcfst  adttili'ed  Pieces  in  Prose  and  Verse,  ffom  iii^  beit  Aadiors* 
Price  3s.  bound. 

.  EASTERN  ANECDOtES  of  Exemplary  CharacteW:  Wi^ 
Sketches  of  the  Chinese  History,  designed  m  You^.  Pi^  dik 
bound.  .    .   > 

Tii6  PUPtL's  FRIEND;  or,  RejietHh»  todh  S^eoted  Aem fiie 
best  modern  Authors^  anddebi^ned  for  the  Use  of  sc^ioob.  fme 
1  s.  6d.  bound  in  red. 

The  YOUNO  LADY's  NEW,  GUIDE  tfo  ARITHME- 
TIC,  for  the  Use  of  Ladies'  Schools  and  private  Teiichdre.  By 
John  Greig.    Price  Is.  6d. 

.  The  ENCHANTED  MIRROR;  a  MoorisK  RcHbaacd:  Price 
Is.  6d.  sewed. 

The  GARDENER'S- POCKET  JOURNAL;  or,  |?ai|y  Assist- 
ant  in  ^e  modern  Practice  of  Ei^Ush  Gardening ;  being. a  cOQoii^ 
M«n(hly  Display  of  all  the  Practical  Works  of  ften^ral  Qasd^ing 
tiirouffhout  the  Year.  By  John  Aberprombie*  Fiuh  ^itioii.  i^JFil^ 
}>$»  6a.  sewed. 

GOLDSMITH'S  HISTORY  of  ENGLANP,   oontift^jid 

to  1^00:  Ivitkfivrtrfltf^'y  l2nM>.     3s.  6d. 

.  FA3L1&S  of  i^SQF  aa^  otb^js ;  with  in^mctiv^  Applkg^ 
tions ;  and  a  Print  to  each  Fable.  By  Sshmh^  Cf^mU/  J)f  P^ 
Price  3Sr 
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Books  pointed  for  Crosbt/  and  Leitcjman. 

EVANS'S  JUVENILE  PIECES,  designed  for  Youth  of  both 
Sexes;  embellished  with  an  elegant  frontispiece.  *A  new  edition, 
enlarged  and  corrected.     Price  2s.  sewed. 

The  SKYLARK ;  being  an  elegant  Collection  of  the  best  and 
newest  Soifgs  in  the  English  Language.  Ntrw  edition.  Price  3s.  6cL 
in  red. 

The  UNION  SONG  BOOK ;  or,  Vocal  Miscellany  of 
Great  Britain  and  Ireland;  comprising  Three  Hundred  of  the  most 
approved  English,  Scotch,  and  Irish  Songs  :  with  a  Variety  of  Ai^, 
Catches^  and  Glees;  al«o  Toasts  and  Sentiments,  &c.  *&c.  &c. 
Umbellished  w^ith  a  striking  Likeness  of  Captain  Morris.  Price  3s. 
bound  in  red. 

The  BEAUTIES  of  KOTZEBUE;  consisting  of  the  most  strik- 
ing Passages  of  that  f:elebrate4  dramatic  Writer,  alphabetically  ar- 
ranged :  with  the  Life  of  the  Author.  And  a  concise,  but  clear 
Accountof  the  Plot  of  each  Play.  One  large  volume,  riroo,  Wtth 
imtkgdnt  engraved porjtr ait.     4s.  6d.  boards. 

BEAUTIES  of  the  MODERN  DRAMATISTS ;  contain, 
ingall  tbe  interesting  Cbaracters,  Sentiments,  Speeches,.  &c.  in  the 
most  favourite  Dramas  of  our  present  Authors :  wiihjior traits,  2  vols* 
12mo.  8s.  boards. 

BEST'S  Cojicise  TREATISE  on  the  ART  of  ANGLING  ; 

cx>nfirmed  by -actual  Experience  and  minute  Observations;    with 

Methods  of  breeding  and  feeding  Fish,  making  Fish  Ponds,  Stews, 

ftac.     To  Which  IS  added,  the  Complete  Fly  Fisher.     Price  2s. 

sev^,  or  neatly  bounds  9s.  6d. 

WATTS's  IMI^ROVEMENT  of  the  MIND ;  both  parts 

in  me  volume.     Price  3s.  6d.  bound. 

-^ . r-  DIVINE  SONGS:    With  a  Supplement  from 

Pr.  Doddridge.    6d, 

—WORLD  TO   COME;  or,  Discourses  on  the 

ioy*5  said.  Sorrow^  of  Departed  Souls  at  Death-,  and  the  Glory  or 
^enor  of  the  Resurrection.     12»o.    3s.. 6d.  bound. 

— ^- LYRIC  POEMS.     A  neat  edition.     2s.  6d.     . 

-*-  SCRIPTURE  HISTORY;  a  new  edition.    4s.  bound. 

ADDISON'S  EVIDENCES  of  the  CHRISTIAN  RELI^ 
GION  ;  a  neat  pocket  volume.     Price  Is.  6d.  bound. 

WATSON'S  (Bp.  of  Landaff)  APOLOGY  for  the  BIBLE, 
in  Answer  to  Pain's  Age  of  Reason.    Price  ls»  stitched. 

The  PILGRIM'S  PROGRESS  from  this  World  to  that 
wbicfa  is'  to  corfie.  Delivered  under  the  Similitude  of  a  Dream ;  by 
John  Bunyan.  A  new  edition ;  printed  wilK  a*  large  letter,  and 
adorned  With  cuts.     2s*  6d.  bound. 

RAY'S  WISDOM  of  GOD  in  the  Works  of  the  Creation. 
12rao.     PricQ  3s.'6d.  bound. 

..  RELIGIOUS  COURTSHIP ;  being  Historical  Dlscbur^s 
in  the  Necessity  of  Marrying  Religious  Husbands  and  Wives  only. 
12itto.   'Prke  3$.  bound.  '    . 


Books  printed  for  Crosby  wild  Lettermdn. 

YOUNG'S  NIGHT  THOUGHT'S  on  Life,  Death,  and 
Immortality :  with  the  Life  of  the  Author.  A  neat  pocket  volume 
Price  Ss.  bound. 

"     The  SEASONS;  or.   Researches  Imo   the  Works  of  the 
Creator ;  translated  and  abridged  from  the  German  of  Sturm,  v  2s. 

GOLDEN  TREASURY,  'iojc  the.  Children  of  God.  By 
Bogatsky.     Bound,  2s.    - 

A  COMPANION  for  a  SICK  BED;  or,  a  Preparation  for 
'Death ;- consisting  of  Pfayers,  Discourses,  &c.    Price  2s.  6d.  bound. 

FENNING's  YOUNG  MAN's  NEW  UNIVERSAL 
COMPANION.     New  editim.     Price  3s. 

FISHER'S  INSTRUCTOR  5  or,  Young  Man's  Best  Com- 
panion.' A  new  and  improved  edition,  neatfy  bmnd,  2s.  Q^.  Ditto, 
-finer  paper,  3  s. 

SERMONS ;  in  which  ai*e  explained  and  enforced,  the  re- 
ligious, 'moral,  and  political  Virtue!  of  FreemasOnrv,  ,  By  the 
Rev.  Jethro  Inwood,  P.A.  B.C.C.  for  the  uounty  ot  Kent,  and 
Curate  of  St.  Paul's,  Deptford,  In  one  volume.  8vo.  Price  6s. 
in  boards  j  luith  a  Portrait  of  the  Author 9  engraved  h  Heath, 

AUTHENTIC  MEMOIRS  of  die  Life  and  Reign  of 
Catharine  U.  Empress  of  all  the  Russias;  embellished  with  an 
elegant  frontispiece.     Price  3s.  6d. 

The  GIPSY  COUNTESS ;  a  Novel.    By  Miss  Gunning. 

4  vols.     Price  r4s.  sewed. 

FASHIONABLE  INVOLVEMENTS ;  a  Novel.  By  Mrs- 
Gunning.     3  vols.     1  Os.  6d.  sewed. 

LOVE  AT  FIRST  SIGHT;  a  Novel.    By  Mrs.  Gunning- 

5  vols.     12'mo.     15s.  sewed,  , 

TOUtlVlLLE;  or,  the  Mysterious  Lover;  a  Novel.  2  vols. 
Price  7  s. 

A  FAMILY  STORY-^  By  Mr.  Smith.    3  vols.     12mo. 
Price  IDs.  6d. 
,     The  SPIRIT  of  the  CASTLE;  a  RomarKe.    By  Mr.  Frofiy, 
Author  of  the  Mysterious  Seal.     2  vols.     12mo.     7  s. 

The  SAILORS;  a  Novel.  By  the  Authqr  of  Count  dc 
Santerre,  &c.     2  vols.     7s.  sewed.  v 

JULIA  Ct)LVILLE ;  a  Novel.     3  vols.    9s.  sewed. 

CONSTANT  LOVER;  or,  William  and  Jeanetts,  a 
Novel,  from  the  German  "of  Kotzebue.     2  vols.     12mo.  -8s.  sewed. 

MONTALBERT;  a  Novel.  By-Charlotte  Smith.  3  vols. 
13s.  6d.  sewed. 

OLD  MANOR  HOUSE;  a  Novel.  By  Charlotte  Smith. 
^  vols.     1 4'S.  sewed. 

The  WANDERINGS  of  WARWICK.  By  Charlotte  Smitb 

*A  PIECE  of  FAMILY  BIOGRAPHY.  3  vols.  lOs.  6d. 
sewed. 


Si)aks  printed  for  Crosby  and  Lttterman. 

CHARLES  DACRES;  or,  the  Voluntary  Exile;  a  Novel, 
Q  vols      4*^    sew^cu 

The  family' of  HALDEN;  a  Novel.  Translated  from 
t^  German  of  Augasfus  !a  Fontaine.     4 v6ls.     lis.  sewed. 

GOMEZ  and  ELEONORA.  Translated  from  a  Spanish- 
Manuscript.     2  vols.     7s.  sewed. 

The  FAIRY  of  MISFORTUNE;  or,  the  Loves  of  Octar 
and  ZttHma ;  an  Eastern  Tale.     ^^»  sewed. 

ThcCYPRfOTS;  or,  a  Miniature  of  Europe  in  the  Middte 
of  tiic  Fifteenth  Centor}*.  By  the  Author  of  The  Minstrel.  2 
vols.    7  s, 

EMILY  DUNDORNE;  of,  the  Effects  of  early  Impres- 
sions; aNovef.     In  S  vols.     Price  10s.  6d.  sewed. 

The  HAUNTED  PRIORY  5  or,  the  Fortunes  of  the  House 
of  Rayo.     4s.  boards. 

The  NEIGHBOURHOOD;  a  Tale.    2  vols.    8s.    sewed. 

CAVERN  of  DEATH ;  a  moral  Tale.    With  an  elegant 
frontispiece.     Third  edition.     Sewed.     2s.  6d. 
.  MUNSTER  ABBEY,  by  Sir  Egerton  Leigh,  3  vols.  Price 
lOs.  6d. 

•  FEDARETTA,  a  Novel,  by  a  Lady,  with  a  frontispiece, 
fivols.  12mo.     Price  6s.  sewed. 

*  VICAR  of  WAKEFIELD.  By  Dr.  Goldsmith:  With  a 
'potiizii,  and  Life  of  the  Author.  A  neat  pocket  volume.  Price 
2s.  6d.  boards. 

UNFORTUNATE  ATTACHMENT;  or  Memou-s  of  Mr. 
and  Mrs.  De  la  Boyere,  2  vols.  68.  sewed. 

JEDMUND  and  ELEANOR  A;  a  Novel.  By  Rev.  Mr. 
Marshall.     2  vols.     Price  1  Os.  hoards. 

GEORGE  BARNWELL,  a  Novel,  by.T.  S.  Surr,  3  vols. 
12mo.  Prfce  10s.  6d.  sewed. 

The  SHROVE-TIDE  CHILD;  or,  Son  of  a  Monk;  a  No- 
tel,  translated  from  the  French,  in  two  volumes.  Price  7s. 

CINTHELIA ;  or.  Woman  of  Ten  Thousand;  a  Novel, 
4  vols.  12nio.  Price  14s.  se^vec{.  By  Gfeo.  Walker. 

The  WANDERINGS  of  the  IMAGINATION,  by  Mrsv 
Gooch.  2  vols.  5s.  sewed. 

ALL'S  WELL  THAT  ENDS  WELL,  2  vols,  from  the 
Cjrcrmsn    5s«  sewed. 

The  SORROWS  of  EDITH;   or,  the.  Hermitage  of  the^ 
Cilfls;  a  descriptive  Tale,  founded  on  Facts,  by  Mrs,  Burke>  lA 
2  vols.  6s.  sewed.  . 

The  DISAPPOINTED  HEIR,  a  Novel,  by  Mrs.  Goipefsatf^ 
$  vols.  I2ino.  Pricfc  6s.  sevpet!. 

The  HISTORY  of  PHILIP  WALDEGRAVE^  a  iSfovef, 
by  Joseph  Tmvers,  LL.  D:  ^^  vo^;?.  iSino.  6s. 

RODERICK  RANDOM,  two  poclUt  volumes,  with 
plates,  5s.  sewed,  ,  ' 


Books  printed  for  Crosby  and  Lettemxm* 

,TAI^ES  9tf  the  GENII,  nvo  pocket  volumes,. with  cute,  3sl 

CASTLE  9(  OTRANTO,  with  a  frontispiece,  1  s.  6d. 

SACONTALA;  or,  the  Fatal  Ring:  an  Indian  Drama. 
Translated  by  Sir  Wilfiam  Jone«*     Price  Ss.  sewed. 

JAMESES  HISTORY  of  the  STRAITS  of  OIBRALTAR. 
Two  large  volames;  quarto,  ll.  lOs.  boards. 

HOSSACK's  Abridginent  of  Van  Swei ten's  Commentaries, 
5  vols.  8vo.  ll.  in  boards. 

TROTTER  on  the  SCURVY,  8vo.  4s.  boards. 

WILSON'S  TREATISE  on  FEBRILE  DISEASES,  in 
whicb  an  Attempt  is  mado  to  present,  at  one  View,,  whatever,  in  the 
present  State  of  Medicin^^  it  is  requisite  for  the  Physician  to  know 
respecting  the  Symptoms,  Causes,  and  Cure  of  those  Diseases :  in 
2  vols.     8vo-    Price  18s.  boards. 

*J^  Either  v^lnm  may  he  had  seJtarate.-'^oL  11 L  is  in  the ^f ess. 

HUMAN  LONGEVITY,  recording  the  Name,  Age, 
and  Place  of  Residence^  and  Year  of  the  Decease  of  1712  persons, 
who  attained  a  pei>tury  and  upwards,  from  the  Year  65  to  1799: 
with  Anecdotes  of  the  most  remarkable.  By  James  Easton.  6vo, 
Price  68.  boards. 

MOSS's  Essay  on  the  Management,  Niarsing,  and  Diseases 
of  Children;  ana  on  tile  Tr^^atment  of  Pregnant  and  Lying-in 
Women.     Second  edition.     8s.  boards.  ,       * 

.   WHITAKER's  Course  of  Hannifaal  oybr  the  Alps  ascer* 
tained.     2  vols.     8vo,     10s.  lOd.  boards. 

BURKE'S  ACCOUNT  of  th«  EUROPEAN  SETTLE- 

MENTS  in  AMERICA.     2  vols.    dvo.    as. 

The  ART  of  PAINTING :  Vt^ith  Observations  on  the  Style 
of  Raphael,  Correggio  and  Titian;  being  the  Works  of  AntboHy 
Raphael  Mengs.  Transkted  from  the  Italian :  jn  2  vol|.  9vo» 
Price  10s,  6d.  sewed.  , 

^COTTLE'S  ICELANDIC  POETRY;,   or,    the  Edda  of 

Salmund.     Translated  into  English  Versa.     8vc).     ^.  boards. 

LAWRENCE'S  Soortsman  and  Farrier  s  New  Guide ;  b^ing  • 
the  Substance  of  5t.  Bell's  Farriery.   12wo.  3$.  6d.  board$. 

ROWLIN's  Complete  COW-DOCTOR;  or  Farmer's 
Companion ;  treating  of  tjie  most  common  I^isfeases  Incident  to 
Black  Cattle;  their  Causes,  Symptoms,  and  Cure.  i2ino.  3s.  6d. 
sewed. 

CULPEPPER'S  ENGLISH  PHYSICIAN,  charged;  with 
Three  Hundred  and  Sixty  Nme  Medicines  made  of  E-nglissh  Herb^ 
that  were  not  in  any  Impression  until  t>is.     l^m^.    Price  $s.  bound. 

THE/LITERARY  MISCELLANY;  coiwWiog  of  wex. 
tensive  Collection  of  tke'^ most  admjred  Pieces  in  the. English  l^uir 
gua'ge.  Printed  in  a  remarkabte  n^at  Manixer  for  the  Pocket— Tifiiw^ 
a^'^  5T  Numbers  Au^Iished  at  v0ri(WsPricef,'^^Tq  he 'coptm]x^,  ^' 

DEAN'S  BRITISH  THEATRE;  eoptaining  tbe  ««)«*  fe.' 
vonrite  Flap  perfQi;nie4  m  Uw  SiiJglishi  SUga.    There  are  15  Num- 


•  Books  Printed  for  Crosby  and  Leitennan. 

bcrs  published,  containing  Zara— ^Hamlet — Love  in  a  Village  — 
Merchant  of  Venice — Cato — Julius  Caesar — Comus — Measure  for 
Measure — Venice  Preserved — Macbeth — Douglass — Romeo  and  Ju- 
liet— Grecian  Daughter — King  Richard  JII. — ^Maid  of  the  Mill- 
— -Printed  in  the  same  neat  Manner  as  the  Literary  Miscellanj. — 
To  be  centinued  fVeekly.     Price  6d.  common  paper;  and  9d.  fine. 

NEW  BATH  GUIDE ,-  by  Ansty.  A  neat  Pokct  Volume. 
Is*  sewed.  * 

CHURCHILUs  WORK3;  2  pocket  volumes,  with  fr oh- 
tispieces.     2s.  sewed. 

GA\'s  FABLES;  ucativ  printed  in  ISino.     Is.  in  red. 

STERNE'S  LETTERS  to  his  FRIENDS.  18mo.  Is,  6d. 
sewed. 

■'^ ' SERMON*s.    3  vols.   18mo.    3s.  sewed 

STERNE'S  SENTIMENTAL  JOURNEY.  18mo.  Is. 
9ewcd.  ' 

JULIX  MAN  DEVI  L-LE.    l8mo.    Is.  6d  sewed. 
'    LORD  LYTTLETON's  POEMS.    ISmo.    9d.  sewed. 
'     NARRATIVE  COMPANION  and  Entertaining  Moralist; 
containing  Stories  from  Dr.  Goldsmith,  Dr.   Johnson,   aiid  others. 
18 mo.    Is.  6d.  se'wed. 

.    RASSELAS,  Prince  of  Abyssinia.    By  Dr.  Johnson.  18mo. 
Is*  sewed. 

.  GOLDSMITH'S  POEMS  and  ESSAYS.  18mo.  Is.  6d. 
sewed. 

SPECTATOR;  a  neat  pocket  edition :  with  vignette  titles. 
8  vols.     iSmo.     16s.  bound. 

BONNET'S    INTERESTING    VIEW    of   CHRISTI. 

ANITY.    12mo.     3s.  bound. 

BUTTERWORfH's  WRITING-MASTER's  ASSIST- 
ANT ;  containing  a  compJcle  System  of  Specimens  for  the  use  of 
Schools:  In  eight  Sets  of  plain  Copies;  also  nine  Sets  of  various 
Forms  in  Business,  &c.  neatly  done  up.     Price  7s.  6d. 

.    : IiMPROVED   SLIP  COPIES,  viz. 

Text,  Round-Handi  Round  Text,  Running  Hand,  German  Text, 
&c.  6d.  each.     . 

RICHARDSON'S  SHORT-HAND,  7s.  6d.  sewed. 
'     HARWIN's  Dittfi.    2s.    sewed. 

In  t/iejiress,  and s/ieedily  nviUhf /mhUsheJ^ 

^  ESSAYS  on  RHK'iORlC,  carefully  selected  from  Dr. 
Blair's  Lectures  on -that  Subject.     ]/l  new  edition,  corrected, 

A  SKETCH  of  the  DENOMINATIONS  into  which  the 
Christian  World  is  divided :  Accompanied  with  a  Persuasive  to  Re* 
ligious  Modoration.  To  which  is  prefix'd,  a  short  Account  of 
Atheism,  Deism,  Judaism,  and  Clrristianity,  adapted  to  the  present 
Times:  witb  Reflections  on  the  Whole.  By  John  Evans,  A/M^ 
— TAr  Fiftk  EdittM,  considerably  enlarged. 


